
k c -  

BQEING PHASE I1 

efilrrr R 3 ~ a . a - Y  L I I A - I I % -  
-mar ruwftr 3dLtrllltt? 

System Definition Study 
Ramarcit Fa.misrg 
Interim Report 

- 

ECTR 



SOLAR POWER SATEL- 
SYSTEM DEFINITION STUDY 

4 PHASE 2) 

Contract NAS9-15636 

Research Planning 
Interim Report 

July 9.1979 

Approved by 
Gordon R. Woodcock 

\ 

Study Manager 

Boeing Aerospace Comparly 
Ballistic Missiles and Space Division 

Advanced Space Programs Group 
P.O. Box 3999 

Sedttle, Washington 951 24 



SPS RESEARCH PLANNING INTERIM REPORT 

Introduction and Sumnary 
- -  

This report was prepared as p a r t  o f  the so lar  power s a t e l l i t e  systems 

de f in i t i on  study, Contract NAS9-15636. It was developed t o  a i d  i n  planning 

f o r  the research phase o f  the so lar  power s a t e l l i t e  program. It i s  intended t o  

serve as a data base rather  than as a d e f i n i t i v e  f i n a l  plan. Accordingly, i t  

inclades backup information t o  a l low a detz i led  evaluation o f  a l l  elements cf 

the research plan. 

The document i s  organized as fol lows: 

A b r i e f  planning overview and discussion o f  major issues i s  followed by a 

detai led issue-oriented l i s t  o f  research tasks. This l i s t  contains a l l  of the 

input data tha t  were used t o  formulate the overal l  plan. Each task i s  described 

i n  terms o f  a series o f  questions t n a t  i t  i s  intended t o  answer, t h e i r  relevance, 

the i r  app l i cab i l i t y  ( i  .e., t o  what kinds o f  SPS's), a summary descript ion of 

the task t o  be carriecbut, i t s  duration, the resources required i n  terms of 

costs f o r  materials and special t e s t  equipment, task head count by s k i l l ,  and 

u t i l i z a t i o n  o f  major f a c i l i t i e s .  The +dsk l i s t  also contains the network 

in fomat ion  tha t  was used t o  perform the c r i t i c a l  path analysis and develop the 

schedules. The resources data are n u w r i  cal l y  coded according t o  the resources 

l fb rary ,  Table 1. 



TABLE 1. 

RESOURCES LIBRARY 

1.0 DESIGN & ANALYSlS 

1.1 MECHANICAL (Includes structural, 
thermal, propuision, mech. equipt. 
ect.) 

1.2 AEROIPERFORMANCE & FLIGHT CONTROLS 

1.3 ELECTRIC POWER 

1.4 ELECTRICIRFIDICITAL 

1.5 CHEMICAL/PROCESS 

1.6 PHYSICS 

1.7 MATH, COMPUTER SOFTWARE 

1.8 INDUSTRIAL DESIGN & PLAN ENGRG. 

N 
1.9 CIVIL, FACILITIES ENCRC. 

2.0 SYSTEMS INTEGRATION & ENGR. 

2.1 SYSTEMS ANAY LSIS/CONFIG. DEVEL. 

2.2 REQMTS & SYSTEM DOCUMENTATION 

2.3 CONFIGURATION MANAGEMENT 

2.4 SYSTEMS TEST ENGINEERING 

2.5 SYSTEMS MANAGEMENT 

2.6 H F  & SIMULATION 

3.0 TECHNICAL SUPPORT 

3.1 AIDES, DRAFTlNG 

3.2 CLERICAL & GRAPHICS 

3.3 COMPUTER OPS . 
3.4 LAB TECH - MECH. 

3.5 L A 0  TECH - ELEC/ELEC 

MANUFACTURING 

MECHANICAL DEVELOPMENT SHOP 

ELECTRlCAtIELECTRONIC DEVELOPMENT SHOP 

MECHISTRUCT PRODUCTION SHOP 

ELEC/ELECTRONIC PRODUCTION SHOP 

SPECIALITY SHOP 

FINAL ASSY SHOP 

TEST & CHECKOUT LAB 

PROCESS PLANT SHOP 

CONSTRUCTION & PIELD OPERATIONS 

SITE PREPARATION 

BRICK & MORTAR 

SITE ACTIVATION & OPERATION 

LAUNCH/MISSlON OPS 

SPEClAL FACILITIES 

LARGE-SCALE ZOMPUTER (370f7600 EQUIV) 

SMALL COMBINED ENVIRON. CHAMBER 

LARGE COMBINED ENVIRON. CHAMBeR 

SMALL ANECHOIC 

LARGE ANECHOIC 

LARGE THFRMALfVAC 

SYSTEMS INTEGRATION LAB 



The task descriptions are followed by a network listing that includes the 

short t i t l e  for each task, the task numbers, the doration, and the total 

estimated cost for each task. The network listing also includes milestone 

events markir.9 the beginning ~ f ,  and decision points a t  the conclusion of, 

major research activities. 

The network logic for each task area i s  provided as a set  of drawings in the 

back pocket. The network logic charts also show duration of each task, the 

tot81 float in the schedule, and the cost of each. 

The logic networks are fo:lowed by a recommended schedule for each major task 

area developed llsi ng assuiyed resource 1 imitations . (Thi s schedule requires 

approximately one and cne-half years longer to complete than the shortest 

possible or "early start" schedule. Schedule dates on the network logic charts 

apply to ;be early s ta r t  schedule). 

The schedule charts are followed by the resource analysis details. These 

details provide the man-loading data by skil l  for each task. Sumnary resource 

time spreads, accordings t o  the resource constrained schedule, are also mfiatnd 

in this section. 

The final section contains cost spreads by major technical area and by overall 

program elements. Cost and resource utilizatf on rate plots are i n  do1 lars and 

mandays per month, respectively . 



SPS PROGRAM APPROACH 

We have developed an overa! 1 program approach f o r  SPS tha t  we bel ieve i s  

appropriate t o  a new venture of t h i s  magnitude. The philosophy c a l l s  f o r  

increasing program coarniaantr i n  measured steps, I n  response t o  successful 

f u l f i  l l iuent o f  decision c r i t e r i a .  This approach defers major resource 

carmitrnents u n t i l  a high confidence o f  success i s  established. Success i s  

masured i n  terms o f  envi r o n a n t a l  acceptabi l i ty  , social, p o l i t i c a l  

and economic acceptabi li t y  , cost confidence, and technical p rac t ica l  i t y  . 
This o l w a l l  pro9t.m approach i s  i l l u s t r a t e d  i n  Figure 1. This f i gu re  shows 

thc m ~ j o r  a c t f v i t i e s  to  be conducted i n  each phase, the c r i t e r i a  t o  be met, and 

the key issues t o  !x resolved i n  each area o f  concern. F o l l w i n g  the research, 

developrent, and evaluation phase, the program would move i n t o  an engineering 

development and cost ve r i f i ca t i on  phase, followed by a phase cf prototype 

construction, and f i n a l l y  a period o f  zomnercial i zation. 

The duration of these phases i s  thought to be roughly f i ve  years each f o r  the 

f i e s t  two phases. Ons would cover the research, deveiopment, and evaluation. 

and tk second covers engineeriiig &?velopment an5 cost ver i f i ca t ion .  A proto- 

type phase las t ing  roughly ten years would follow. I n  3 pract ica l  srnse, 

divis ions between the phases w i l l  be somewhat less d i s t i n c t  thcn indicated by 

Figure I .  We expect that,  t o  some degree, decisions w i l l  be made incrementally 

and tha t  cer ta in  a c t i v i t i e s  w i l l  not  f i t  cleanly i n t o  one phase o r  another. 

Fur;her, s m  degree of overlap between the phases i s  possible. The amount 

o f  overla? must he selected based on a trade-off of r i s k  versus need. Overlap 

o f  the phases wouid allow accomplishment o f  end resu l ts  ea r l i e r ,  but would 

subject the program to  an expenditure 6:' a higher level  of comnitment before 

a l l  c r i t e r i a  from a previous phase are met. 
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MJOR ISSUES 

The research p lan bas d iv ided i n t o  eleven major technica l  areas. Each area 

was developed i n  terms o f  de ta i l ed  questions and responsive tasks. The fol lowing 

i s  an overview o f  the research issl ies i n  each technica l  area. 

1. Solar Arrays 

SPS so la r  arrays must combine s i g n i f i c a n t  improvements i n  perfomance and 

weight w i t h  major reductions inccos t  per u n i t  area. S i l i c o n  and ga l l i um 

arsenide arrays are the two reference oprions; bu t  there i s  some p o s s i b i l i t y  

t h a t  an a1 t e r n a t i  ve technology w i  11 emerge and prove t o  be b e t t e r  f o r  SPS 

than e i t h e r  o f  these. 

The research p lan  addresses the determination o f  which so la r  ar ray technology 

i s  best su i ted  f o r  SPS and what so l a r  c e l l  and array fab r i ca t ion ,  production, 

and perfonance res to ra t ion  technologies w i  11 provide the most economic 

energy conve r s  i on. 

Thermal Engines and Thermal Systems 

E a r l i e r  SPS system studies have determined t ha t  i f  the so la r  ar ray perfomance 

and cost pro jected f o r  SPS can be achievea, photovol t a i c  e n e q y  conversion 

w i l l  provide lower cost  than thermal engine conversion. Therniil engines, 

however, represent a hedge zya inst  the p o s s i b i l i t y  t h a t  the desired photo- 

v o l t a i c  performance and cost w i l l  no t  be achieved. I n  addi t ion,  SPS's requi re  

a number of t h e m 1  cont ro l  systems f o r  hedt r e j ec t i on  and temperature con t ro l .  

This research act1 v i  t y  addresses 1 i fet ime and per fonance of thermal con t ro l  

system technologies and maintains a low-key e f f o r t  t o  ca r ry  along the thermal 

engine as a v i ab le  b ~ c k u p  energy conversion technology. ( L i t t l e  e f f o r t  i s  

6 



recomnended i n  basic turbo-genmi tor  technology since t h a t  technology i s  

i n  a r e l a t i v e l y  mature s t a t e  and i s  being advanced i n  o ther  programs.) 

3. Power Transmission 

Some form of d i rected energy beaming must be used t o  ge t  SPS power from 

geosynchronous o r b i t  t o  Earth. Most analy is  up t o  the present t ime has been 

d i rec ted  t o  rad io  frequency power transmission using a power beam frequency 

o f  2450 megahertz. (The wavelength i s  12.24 centimeters.) Some work has 

been done on other  frequencies ; recent ly  increased i n t e r e s t  has been 

expressed i n  power transmission by i n f r a r e d  o r  v i s i b l e  laser .  

The major research issue; i n  power transmission are r e l a ted  t o  the achiev- 

a b i l i t y  o f  the required extremely narrow Seam and h igh e f f i c i enc i es .  

Related issues include the con t ro l  o f  beam sidelobes, noise, and harmonics 

and the determination o f  the degree t o  which environmental concerns can be 

el iminated i n  t h i s  system. For laser  transmission p r i nc i pa l  concerns are the 

achievement of the necessary e f f i c i e n c i e s  and h igh powers, and minimizing - 
heat r e j ec t i on  problems. 

4. Large Space Structures 

The main issues i n  t h i s  area are  the development of s t r uc tu ra l  design and 

fabr i ca t ion  approaches t ha t  s a t i s f y  the SPS requirements f o r  l i gh twe igh t  

and cons t ruc t zb i l i t y ,  and i n  the case o f  the transmi t t e r  antenna, prec is ion 

and dimensions: s t a b i i  i ty .  



5. Mater ia ls  Technology 

The main issue i n  mater ia ls  technology i s  demonstration of the r e q u i s i t e  

long l i f e  of the mater ia ls  t o  be used. Select ion o f  mater ia ls ,  and 

reso lu t ion  o f  add i t i ona l  spec ia l ized issues associated w i t h  mater ia ls  

and t h e i r  performance t o r  some o f  the  special  app l icat ions are add i t i ona l  

ob ject ives.  

6. System Control 

The issues i n  t h i s  area are the c o n t r o l l a b i l i t y  of these large area systems 

i n  space, suppression of unwanted s t r uc tu ra l  dynamics ( the  l a t t e r  could 

cause po ten t i  a1 in ter ference w i t h  the microwave o r  1  a,er transmission 

system) and overa l l  issues o f  con t ro i  and data management as we l l  as hard- 

ware and software a rch i tec tu re  t h a t  w i  11 minimize prob;ems w i t h  f a i l u res  

a?d system l i f e t i n e .  

7. Space Construction 

The major issues i n  space const ruct ion am the f e a s i b i l i t y  o f  const ruct ing 

these very large s t ructures and the a t t a i n a b i l i t y  o f  crew and f a c i l i t y  

p roduc t i v ' t y  high enough t o  make space cor lstruct ion of these systems 

economi ca l  ly  p rac t i ca l  . 

8. Space Transportation 

The p r i nc i pa l  issues f n  space t ranspor ta t ion are ach ievab i l l t y  of adequately 

low f r e i gh t  cost, minimizat ion o f  environmental concerns r e l a ted  t o  launch 

vehic le  and o r b i t  t ransfer  operations and reduct ion o f  the nonrecurrlng 

costs t h a t  w i l l  be necessary t o  b r i ng  the space t ranspor ta t ion  f l e e t  i n t o  

bei ng . 
8 



9. Power D is t r ibu t ion  

The main issues are the s t a b i l i t y ,  con t ro l l ab i l i t y ,  and f a u l t  i bo la t i on  

and damage prevention fo r  operatior! of t h i s  l ightweight,  high power system, 

and achievement e f  adequate l i fe t ime for systems such as power processor 

and swi tchgear. 

10. Space Environment Effects 

Principal concerns i n  the space environment effects are the effects o f  

space plasmas, outgassing, and par t icu lates i n  the vaccuum environment 

i n te r fe r i cg  w i th  the operation o f  the high voltage solar  arrays, power 

d is t r ibut ion,  and power processing systems. 

S W Y  OF PLANNING RESULTS 

The ovev d l  1 research progra5 includes 173 a c t i v i t i e s ,  26 m i  lestone events, a1 1 

connected by approximately 300 network precedences. The program was assumed t o  

s t a r t  i n  January o f  1980 w i th  an e a r l i e s t  possible complet~o~\  clate o f  1 Apr i l  

1986 and a resource c o n s t r a i d  scheduled completion date o f  Ju ly  1967. The 

to ta l  program c o s t  i s  $438,000,000, of which ground based research was 

$24C,000,000 w i th  most o f  the balance being associated w i th  f l i g h t  research 

projects. 

Figures 2 and 3 show cost spreads for  the ear ly  s t a r t  and reference r e s m - c o n l t m l m  

schedules. Figure 4 shows the overa l l  manpower u t i l i z a t i o n  by major s k i l l  f o r  

the t o t a l  prcigram. Cost and resources are shredded out a t  a lower level  o f  

d e t a i l  o f  the cost package i n  the major par t  of t h i s  report .  
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FIGURE 4 

Example Kesources Results (   an power ) 
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A t o t a l  of four a l t e m s t i v e  schedules were exmined t o  develop some i n i t i a l  

understanding of schedule/funding in termlat ionships.  Two o f  these a1 ter- 

nat ive schedules were based on ccnrpletion a t  the e a r l i e s t  date allowed by 

the network cr.1; i :e!  path. These are the "early s ta r tn  schedule nott.1 

above and the " l a te  s t a r t "  schedule. The f o m r  i n i t i a t e s  each task a t  the 

e a r l i e s t  possible date and the l a t t e r  a t  the l a t e s t  possible date, consis- 

tent  wi th the network in terre lat ionships -2 the c r i t i c a l  path completion 

date. Figure 5 shows the funding p r o f i l e  associated w i th  the " l a te  s t a r t "  

schedule. The "early s ta r t "  schedule shows how much funding c w l d  be 

u s e f ~ l l y  employed ear ly  i n  the program: about $60 m i l l i o n  i n  the f i r s t  

year. The " l a te  s ta r t "  schedule shows how l i t t l e  one could get by w i t h ,  

and h?w much funding peaking occurs i n  l a t e r  years as a r e s u l t  of minimizing 

early-year funds. 

Resource-cons trained schedules were generated by 1 ini t i ng  the manpower 

available i n  ear ly  years. The software employed for t h i s  analysis adjusts 

the scheduk t o  conform t o  these l im i t s .  Constrained schedules may take 

longer to complete than the nominal c r i t i c a l  path; those analyzed here do. 

The constrained schedule o f  Figure 3 was so developed, as was the a1 ternate 

constrained schedule o f  Figure 6. This l a t t e r  constrained schedule a l l o m  

s l i g h t l y  more early-year funding and completes the program about s i x  mo~ths  

r .ar l ier  than the reference constrained schedule. 

Figures 7 and 8 compare the two constrained schedules w i th  the l a t e  s t a r t  

schedule. (Constrained # I  i s  the reference schedule.) These i l l u s t r a t e  
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FIGURE 7 

Three Funding Options 
For Research Phase 
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scnrse o f  the sens i t iv i ty  of  schedule t o  earl  y-year funding. Present 

indications are that  an incm2se i n  third-year funding to  something near 

the " la te  s tar t "  level w i l l  te necessary to  f i n i sh  by the c r i t i c a l  path 

t i m e  1 its4 t. Constraints presently applied defer major engineering on 

c r i  t ical-path f l  lght  research projects t o  year #4. Additional studies of 

funding constraints w i l l  be included i n  the f i n a i  issue o f  th i s  ?laming 

Qcument. 
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NOTES 
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Practical i t y  o f  g a l l i -  
um arsenide SPS depends 
on developtng an eco- 
nomical source of 
g a l l i u n  wl t h  adequate 
prodl~ct I0n capabi l i  t y .  i 

011501018 

KEY QUESTlOM 

What processes can be 

SUBPROGRAM 

SOLAR 

1 ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~  

Gallium 
hrscnide 
reference 
SPS and 
EOTV 

-. 

Gal l  ium 
Arsenide 
reference 
SPf and 
EOTY 

--- 
Gal! fun 
Arsenide 
reference 
SPS and 
EOTV 

4.1:l lz 
1.8:1 

Same a 011101018 

I 

SUBJECT 

G4LLllSM 

RESOVRCES 

Sfme as 010101058 

-. 
Sanc as 010101068 

h) 
N 

r y  

1.5:2 
3.2:1 

a v 

ARW'iS 

4.8:2 

P 

ARSENIDZ used f o r  mass 
SOLAR 
PLANKET 
TEcnnoLffir 

production? 
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w i th  bauxi te and other  
po ten t ia l  sources? 



S P S  RESEARCH P L A N N I N G  O E T A ~ L E D  W O R K S H E E T  

(1) O u r a t i n s  a re  gtven I n  r a l l y - s c h e d u l e d  (3) La9 n o t d t i ~ :  - S t a r t - t o - s t a r t  (5) Task n h r i n p  code: M I U 00 I CC Z s i g r u t e s  s u b j ~ t ;  e.9.. s ( l fu  
work days, appmx. 2 M  per calendar year. FS - f i n i s h - t o - s t a r t  

AA designates p r o q r m  phase: s o l a r  c e l l s  
01 - ground-based research; 00 designates task ( 2 )  Ron-resource co f ts  are f o r  mate r ia l s  and (4) Reswrces are defined I n  resources 
02 - research f l i g h t  tests. - E b r t g n a t e s  p r to r t t y .  0-9 u t ~  

equipcent n o t  tncludcd i n  resou-ces i i b ra ry .  
I l b r t r y .  BB derlgnates technical area, 9 htghest. 

Values are headcount f o r  each type. 
e.9.. s o l a r  arrays 

r 

h) 
W 

NOTES 

SCS'ROGKY 

SOUR 
X;XVS 

(0101) 

SUBJECT KEY QUEST IONS 

ALT~R:~ATIVI' What a1 ternat ive 
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af fect  SPs array cost? 
Mass (and therefore 
transport cost)? Are 
any o f  these po ten t ia l  
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I 
RfsaJRcts - 

1.l:l 1.2:l 
I.E:2 
4.1:l 
4,8:1 
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Rf 
M P l l F l t R S  

f lu lo  SVSTt)(l IEMOL#V SElECllOll OllYttO?@ 

Uhst efficiency can be 
achbeved w i t h  r b1ys- 
tron7 Uhat i s  the 
tot ccnprrafse o f  
c a v i t y  desfgn, c i r c u l t  
dcsjgn, end depressed 
c o l l e c t o r  Ccrign f u r  
mx~;nus e f f  ~ c i e n c y ?  
Cow much noise rnd  
hbPW*!cs are 
generated by the tube7 --- 
Uhrt  i s  the best  w r l  
t o  thtml c o n t r o l  
tl.8 k l y s t r o n s t  

Htqh OC-Of c w ~ v e r ~ ! o n  
e f f i c i e n c y  I r  
e s r e n t i r l  t o  m l n f n i l -  
i ng  SF5 costs. A 
c o n f ~ d t n t  e s t l ~ t e  o f  
tube c f f i c lency  must 
be i n  hand t o  f i n a l i z e  
the t r r n r n l t t e r  
s p c c i f i c a t l o n r .  

. - 
Heat ranoval I s  4 key 
dtr  ' l n  considerbt lon 
cn k ' ys t ron  design. 
A u t u r c  t h c ~ l  
con t ro l  der lgn w f l l  
mtni- lz* f r l l u r e  
p rob lms .  

Anrl fze, drvr lop,  
t e s t ,  evaluate, 
a* i t e r a t e  the] ?m 
basic k l y s t r o n  
RF a.~nf tgurr t lon 
dcrlpn. 

(11030)019 

Refarcncb 
SPS 
dessgns. 

- 
R e f e r m u  
SPS 
d @ S i p ~ .  

-- 
Anr1,de and urt 
heat p l w  m d  
c l r c u t r t t n g  coollng 
s c h w r r  over a 
rrngc of  t*nprrr- i t l ~ r o .  Marry , 

w l th  kly,tron tube 
under d s r e l o ~ n t  
and coc.duct 
Intcgra*.cd tests .  

010301W9 

'lmK 1 !i!gi% 1 i::;!" 
OlOMlM6 SI4OO 3.1:0.5 
010)rW019 SS250 3.2:O.S 

3.5:2 
4.2:2 
4.5:l 

600 $lwK 0103010S UZW 1.1 :2 

011103019 SS250 3 4:o.s 
4.1:O.S 
4.7:O.S 



S P S  R E S E A R C H  P L A N N I N G  D E T A I L  L D  W Q R K S H E E I  

SUBJECT 1 KEY QUESTlOnt 
1 

if Can the k l ys t ron  be 
deslgnen f o r  ~cml -au to -  

iMPL'F'CRS m t e d  &r%embly and t n  
avold er tens lve hurn- in  
o r  tune-up tes t lng?  
Can precision manufac- 
t u r i n g  produce 
c a v l t l e s  on f r ~ * q * ~ c n c y 7  

Can permanent magnets 
be used t o  reduce 
tube mass and 
paras l te  power 
con%unptions? 

-. - - - - --. - - 
Whdt e f f l c l e n c y  can be 
achieved w i t h  a rnaqne- 
t m n  o r  amp1 l t ron?  
Uhr t  i s  the best  wau t o  
use t h l s  devlce. i .e.,  
as an m p l i f l e r  o r  as 
an osc l  l l a t o r  I n  a 
d i rec t iona l  amplifier 
conf tgurat Ion? How 
much nolse and harmonic 
are generated by there 
conf lgurat tons? 

l e s t  and checkout 
labor  may be a la rqe  
con t r ibu to r  t o  pro- 
duct ion tube cost. 
Careful d r s l  n and 
prpcess dcvc!cpmcnt 
t o  min lml le  t h i s  
would have a l a rqe  
payoff.  

Reference 
SPS 
deslgnr . 

S lgn l f t can t  1 Reference 
reduct ion In mass 
and improvement I n  
efficiency. 

The magnetrm (o r  A1 ternat. 
ampliti-on) I s  a SPS dcslgnr 

t o  the k lyst ron.  rnac~hetronr 

k tys t ron r .  

Carrv out I 
i n  tagrated tube 
dor lyn md t o t  
a c t l v l  t i es ,  and 
manulacturinq and 
praccrs develop- 
men t . 

Analyze. design. 
and t r s t  Pti 
options. 

- - ----.- --- 
Analyze, develop, 
t e s t ,  evaluate 
and l t c r a t e  the 
basic maynetrm/ 
sail-1 i t ron  dei  Ign, 
Trade-off the two 
approaches and 
se lect  the best. 

(I) Durations are g l r m  in  m m l ) y - s c k d u l e d  (3)  Lap m t a t f m :  SS - s ta r t - tO-s t . r t  (5 )  Task n u k r t n g  code: M 00 CC 00 E CC d e r t g ~ t e r  r&ject; c.9 , s f l l c m  
work days. approa. 256 p e r  cslendar year. FS - I l n f r h - t o - s b r t  M deslgnr teq proprun phase: s o l a r  cells 

01 ground-based resebrch; d ~ l g n s k l  U S k  t (2) M n - r c r w r c t  costs  a m  fo r  u t e r t a l r  and (4) Resources a n  de f tn rd  In  resources .- 
02 research f l 1  h t  tests. E k r 1 g n r D s  p r l o r l t g ,  0-9 w l P  

cquiprnt n o t  tncludcd tn r r s w r c c s  library. BB dn!gnrtes technlca? a n d ,  9 h l g h ? .  l l b r a r y .  Values a n  headcount fw each type. 
e.9.. s o l a r  ar rays 



S P S  R L S E A R C H  P L A N N I N G  O E ~ T A I L I O  V I O R K S I I L E T  

~MPCICAT~OMS 

Heat removal i s  a  Ley 
des lgn sonslderat ion. 
Ear l  I e r  st lrdies 
assumed pd'lsive 
(conductive 1 i n )  
t t ~ c r ~ n a l  con t ro l .  
r e s u l t i n g  I n  l l m i t a -  
t \ ons  of  power per  
tube. BIgher tube 
power may be desl rab l  
and can be f b c i l i t r t e  
by semi-act ive thonna 
contro l .  - - - - - -- -- - - - - - 
Test and checkout 
labor may be an impor 
tan t  con t r ibu to r  t o  
tube costs. El lmlna- 
t l o n  o f  ac t i ve  device 
w i l l  improve 
re1 i a b l l  l t y  and reduc 
maintenance. 

IPPLICABICIT '  

Al t e r r ~ r t e  
SPS 
des lgnc 
us lng 
magnetrons 
I n  p lsco o f  
k lyst rons.  

----- 
A1 t e  m a t t  
SPS designs 
uslng 
magnetrons 
f n  place of  
k lyst rons 

TASKS L MEWORK MO. 

Analyze thennal 
co f i t ro l  e l  lects  
o r  to te  dcr lgn 
po ln t  and in tegro-  
t l o n  cons ids r r t~ons  
Analyze, tes t ,  and 
evaluate a1 t e r -  
na t i ve  thennal 
contro l  techniques. 

0103010b9 ' - - 
Carry out  
In tegrated tube 1 500 

deslgn and t e s t  
a c t i v i t i e s ,  and 
manufacturfno and 
process develop- 
ment. 

0 1 0 3 0 1 0 7 8  

TASKS FED 
6 L U S  RESOURCES ---. 

norE_s_ 
(1) D ~ r a t i o n s  are given i n  na ru l l y -schedu led  (3)  LW m t r t f m :  5s - s t a r t - t o - s t a r t  (5 )  Task n - b t r l n g  code: M 08 U DO E CC d e s l g n r t ~  rlhjut; e.9.. sillcan 

w o r k  L y r ,  aspmx. 250 per ca lendrr  y e w .  FS - f f n f s h - t o - s t a r t  M der fgn r tes  prograa phase: colrr a i l s  
01 g round-bard  research; 00 der$gnrt.r t r s k  I 

( 1 )  :ion-resource costs arc f o r  m,tcrtalr and (4) Rescuaer a rc  dcf lned i n  resources 02 r rsearch f l f  h t  t o t s .  L d e s f g N h ~  p r 4 w f t y .  bt ulth 
c q u i v e n t  n o t  fncludcd i n  resources l i b r a y .  b8 dcsignatcr  tcchnlca! area, 9 h l g h n t .  
1 ib rary .  Valuer a n  headcount for  each type. 

e.g., so la r  r r r r y s  



(1) Durations are given I n  normally-scheduled (3) La9 notntfon: 5s - s t r r t - t o - s ta r t  (5) Task nrahrrtnp rode: M 68 CC DO E tL & r i g ~ -  n l b j ~ t ;  ..*.I ~t)(co. 
work days, appror. 2% per calendar ycrr .  FS - f In lsh-to-start  

M der lgnatrs p q r s  phse: solar cells 
01 ~rowwl-bared rusrrrcb; 00 d a r f ~ ~ a b s  task 0 

(2) Hbn-resource costs a r t  for w t e r i a l r  and (4) k o u m t s  a m  k l l n c d  l n  resources 
02 nrearch f1 I  ht'tests. E 6Sf9Mt . r  pr fer l ty.  0-9 d m  

egu lp-ent not Included I n  resources 1Ibrat-y. 
l lb rary .  81 deslgnatrr technlcr! are. I 

9 hiq)w.* t. 
Values a n  hetdcount for  each type. 

e.9 . .  r o l r r  arrays 



S P S  R E S E A R C t i  fJLt!F11JING D E T A I L  ED V ~ O R K S t t E E T  

NOTES - 

b~ 
h) 

(1) Durations are given I n  norma l l y -sched~~ led  (3) La9 m t a t f o n .  SS - S t a r t - t o - s t a r t  (5) Task nunbaring code: M 08 CC 00 E CC k s f g n r t n  scrbjsct; e.9.. s l l l c o n  
w r k  &ys. rppmx. 250 per  calendar year. FS - f i n i s h - t o - s t a r t  AA dasignates progrim phase: s o l a r  cel ls 

01 - gruund-based reserrch; 00 dosfgnates t n k  r 
(2) rion-resburce costs r r e  f o r  m a t e r i r l s  and (4)  Resources a m  k f l r w d  I n  resources 02 n r e r r c h  f l i  h t  tes t r .  L drr lgnbtes pr1oritJ. 0-9 ria 

e q u i y + n t  n o t  Included i n  rrraurces l t b r r r y .  08 designates technics! area, 9  highest. 
l i b r a r y .  Values are headcount for  each typo. 

4.g.. so la r  arrays 

r ~ ~ 3 ~ ~ ~ ~ ~  

P C d R  
TRAYS- 
lt!S310H 

IWLICATIONS 

The so l ld -s ta te  
systems m y  requi re a 
much d i f f e r e n t  
approach t o  rad ia to r  
derjgn. E f f i c i e n t  
can l~ ln ing  and e f f l c len l  
heat removal and 
rad ia t ion  are poten- 
t l a l  problems. Ihrlec. 
h igh-q o l ~ t p u t  c i r c u i t 5  
can be used, noise and 
hannonlcs f r a n  hlgh- 
efficiency a m p l l f i e n  
may be a problem. 

New o r  a l te rna t i ve  
amp l i f l a rs  may provlde 
tmpor tmt  advantages 
f o r  SPS appl icat ion,  
e.g., high e f f j c l m c y ;  
low noise. 

S5?'9JCCT 

RF 
AMPLIFIERS 
& CIRCUITS 

. 

KEY QUESTlONS 

How can so l i d -s ta te  
a a p l i f i c r q  bo ln tcg ra ted  
w i t h  rad la t ing  elements 
t o  achfeve e f f i c i e n t  
coup1 lng and comb~nlng 
of the amp l i f i e rs  r o  
tha t  RF power generated 
I s  e f f i c i e n t l y  r a d ~ r t e d ?  
t!ow can these designs 
be formulrted t o  marl- 
rnlze )teat r e j e r t t o n  
c d p a b l l i t y ?  Uhat w i l l  
be the noise and 
harmonics performance 
o f  the In tegrated 
m p l i f  l e r - rad ia to r?  

Are t h r n  other  
potent!al amp1 l f i e r  
devices (of e l t h e r  tube. 
s o l i d  s tate.  o r  hyb r ld  
nature) t h a t  should be 
evaluated (and poss ib ly  
developed) f o r  SPSO 

APPLICABILITY 

Al ternate 
SPS deslqnr 
using 
s o l l d - s t a t e  
microwave 
amplifiers 

A l te rna t i ve  
SPS 
design. 

TMVJ L NEWORK NO. 

I n t e y r u t r  
representat ive 
amp1 i f t e r s  w i t h  
couvlers and 
radiators .  Tar t  
and evaluate various 
des fgn ayproaches. 
Measure e f f l c i e n c i e s  
and noise and 
hrrnnnlcs. 
Evdlurte heat 
r e j e c t i o n  
capbbil  l t y .  j 
010801119 

I 
-.-- 

Survey 1 l t e r a t u m  
and t e c h n o l q y  ; 
se lec t  cand!date 
devices and cor~duct 
exploratory tests ;  
evaluate f o r  SPS 
appl icat ion.  

0103011~8 

OURATION-- 
JJUORKOAYSJ 

500 

-400 

NOII-SLSOURCC 
cosr 

550K 

- 
S20K 

TASKS FLO 
b LACS 

010304048 SSZSO 
010304010 SSZW 
010302079 SSlW 
010304036 SSP50 

- 

011103019 
F s - l a  

-- 
RLSOURCCS -- 

7 ef fo r t s  
1.4:l.S r 2 - 3 
1.1:o.s II 2 1 
3.1 f0.5 r 2 1 
3.5:l  x 2 - 2 
4.2:l r 2 2 
3.2:0.5 

1.4:l 
1.6:O.S 
4.2:) 

0 

h) f 
3 
I-+ 
I 
c. 
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S f ' s  R E S E A I < C t 1  P L A N N I N G  D E T A I I E D  W O R K S I I E E J  

NOTES - 

W 
W 

( I )  ~ u r a t l a s  are glven I n  no.rl1y-scheduled (3) L W  nOtattOn; - s t a r t - t o - s t a r t  (5 )  Task n e r l n g  code: IU II CC DO E CC deslgnrte. t&j..t; e.9.. sJ - fCm 
w r k  days. appma. 250 per ca lend l r  year. FS - f l n l s h - t o - s t a r t  

M designates program phase: s o l a r  cel ls 
01 ground-based research; W dcs lgn r te r  task 8 (2) :ion-resource costs are for  materials and (4) R e s w r ~ e s  b ra  defined I n  i.esources 

e q u i p e n t  n 2 t  lncluded I n  resources 02 = r i sea rch  f l l g h t  tests .  E drs l9n r tas  priority, 0-9 e: 
l t b r a r y .  

l i b ra ry .  88 desfgnates techn fc t l  area, 
9 hlghert. 

Values are  herdcount f o r  each typr. 
e.g. ,  s o l a r  arrays 

SCSDROCW 

PXER 
1 <:,';S- 
r l ~ s i o n  

0103 

SUBJECT 

PriASE 
CG:tTROL 

010302 

KEY QUESTIONS 

What phase con t ro l  
systcms a r e  applicable 
t o  SPS microwave 
power transmi ssion? 

I 
I 

I 
.-- -- 

The accuracy of phasl :PS 
con t ro l  i s  dependent deslgns 
on tne prects ton of  
phase d l s t r l b u t i o n .  
Transmitter cost ,  ma%%. 
and maintenance 
rrqulrements are a lso 
Involved. EM1 at ten-  
ua t lon .  and slgnal 
d i r c r ;m lna t lon  may be 
probleins. 

What means o f  d l s t r tbu - -  
t i n g  phase reference 
s ignals  on the trans- 
m l t t e r  I s  best? What 
network topology should 
be used? W\at frequency 
should be used? What 
types o f  phase conjuga- 
t l o n  and regeneration 
c l r c u l t s  should be 
used? How much redun- 
dancy i s  needed? 

IMP1 lCATlONS 

Phas lny  o f  RF ampll- 
f l e r s  must he mdlntaln- 
ed w i t h i n  about 10 
de<jrees (onc-sigma) 
over the e n t l r e  hpert- 
t u ~ e  I n  order  t o  obta in 
high e f f l c l e n c y  and 
m ln lm~ze  s p u r ~ o u s  
emlsslons. 

--E ::i 4m1G--1 elements such as 
f l b b r  op t l c  l l nks ,  
power s p l l  t t c r s  , 
phasr c o n j u g ~ t i a n  
and regeneration 

under real l s t l c  
010302049 

.mndit lons .-- -- .--- 
2) Conduct a n a l y t l c  
simulations based 
on t e s t  resu l t s  and 

- . 
dnd evaluate 

-U!0302Q'_9 ------ -- 

APPLICABILITY] TASKS 6 NETWORK NO, Ct'RAT ION NOM-RESOURCf 
J'JORK DAYS L Co_sl- -- - ---- 

400 A l l  SPS 
deslgns 

- 
I) Continue analy- 
s l s  and d c r l n l t l o n  

ThSU FED 
L LMS - 

010302039 SS 20 
of spread 5pectrum 
re t rad i rec t t ve  I 

0103020J9 AQXG! flbeL 

2) 1nvc.t lyate 
a1 tcrr iat lves such 
as travcl lng-wave 
l n t e r f e r m e t r y ;  

Q: tone 3 t ~ ~ t 2 ! 0 3 * 2 0 * 9  % Breadboard t e s t  -7- 

RESOURCES - 
1 4.2 

010302049SSW 
010302069 Ss 50 
011103019 SS 50 - .------- 
010302039 SS 20 

. 

r- 

1:711 
3.l:c.S 
3,Z:O.c -- ----- --____. 

2 p a r a l l e l  e f f o r t s  
1.4:2 a 2 4 3.2:O.S 
1.7.1 a 2 2 a 2 1 
3.1:0.5 r 2 1 



S P S  R E S E A R C H  P L  ANN lNG O E T A l  L E D  W O R K S H E E T  

- - - - . . . . . - . . 

I I 
--"- , -*  ". r -  

mentation. Can o f  i he  phase contro l  ~ ~ ~ ~ ~ ; l v e  receivers. 
systen: method o f  
lmplementatfon on the ~ ~ ~ : f o l .  
t ransmit ter .  cost- ty e l  entent and 

SIJBPllOtAAn * 

PCUER 
TRA'iS - 
RISSlOH 

i t i e s ,  phase errors.  se lect  best 1 c o t  o w  does the ( approaches. I I 
cost o f  PC receiver contro l ;  up l ink s lg -  3) Declgn and t e s t  1 

6 d l s t r l b u t i o n  c l r c u l t -  na l  acqu i r i t l on ;  hrerdboard/brass- ! 
r y  a f fec t  the select ion s e n s l t l v t t y  6 phase board receivers. . 
sf pc system topolcpy errors.  
b level  to  which ac t i ve  0 
phase ccntro l  Is r e s u l ~ r  and 
d is t r lbuted.  f l n a l l z e  deslgn , 

approach. 
--- - P b r t s t U Q X l 9  

What means o f  recelv lng The up l lnk  signal must A l l  SPS 1) Test  basellne 400 40K OlllOM19 1.S:O.S 4.1:O.S 
the upl ink signhl I s  be close I n  frequency systems antenna deSlgn f o r  SS K 1.3:O.S 

P 
c. 

best? (Thfs assumes the t o  the power sfgnal, uslng bandwidth, phase 1.4:O.C 4.2:O.S I 

use o f  a r e t r o d i r e c t l v c  ye t  emugh separated re t ro -  d ls to r t lon .  and c. 3 . l : l  
system as I n  the base- t o  a l low d i rc r lm ina t io r  d l r c c t l v e  d ip lex ing f e a s l b l l l  :y. 3.2:0.5 
l i nes )  How can the Diplexing from the pa pliasa 2) Test a l te rna te  
upl lnk slgnal be power slgnal d f s t r t -  :ontrol. designs especia l ly  3.4:0.5 3,S:O.S 
coupled t o  phase con- but lon system may be those f o r  s o l l d -  
t r o l  receivars? practical, and u t l -  

m i t t e r  as recelvcr  

spectrwn and two- 
tone up1 lnks. De- 
t e m i n e  up1 Ink 

d l f f a m t  I n  design 
than the waveguide 

SUBJECT 

PHASE 
COvTROL 

Ourations are plven In n o r a r l l y - s c h a d r l d  
rrork days. approx. 250 per calendar year. 

bn-msource  costs are for  u t e r l a l s  and 
e q u i w t  not included I n  resowrces 

KEY QUESIIQM 

Whrt approaches are 
most su i table fo r  phase 
contro l  r i .celver \mo\c- 

Lag m t e t l m :  SS - s ta r t - to -s ta r t  
FS - f fn l sh - to -s ta r t  

Resources a m  defined i n  resources 
l l b r a y .  
Values are headcolnt for each type. 

IWLICATIONS 

Phase contro l  receiver  
deslgn l s  centra l  t o  
cano\cte d e f \ n l t l a n  

Task nunberfng co6: M BB CC 00 E 
AA deslpnates proprun phase: 

01 - ground-bred researehi 
02 - research fll ht tests. 

M derlgnates teehn lu?  area, 
e -9.. solar arrays 

a d a s t ~ l w t a r  *jut; 8.9.. stitcor 
s o l a r  all+ 

APPLICABILITY 

*11 SPS 
systms 
Us'n9 

TASWJ 6 NLTVDRK NO. -- 
1) Perform prellra- 
lnary destgn 
CIIIA(.L nt -F 02D302019 

wRATIO)I 
,(WORI( DAYS) 

NOW-RESOURCE TASM Fa 
COST L UW;S RESOURCES 

20K 011103019 $5 SP Sam as 010301099 



S P S  R E S E A R C H  P L A N N I N G  D E T A I L  E D  W O R K S H E E T  

NOTES -- 

(I) 3 u r r t l a s  a m  g lvm i n  nomlly-scheduled (3)  L* mtijtfa: I S  - start-to-sta- (5) Task nunbering code: M BB cc DO E t( &.jgubs sd~lti e.9.. work days, approx. 250 per calendar /ear. FS - f ln fsh- tex tar t  
A4 desfgnates progra, phase: solar cel ls  

(4) NO"-rcsource costs are for  r u t e r l r l s  and (4) f m ~ u r r e ~  are defined I n  rescurrces 01 - ground-based research;. 
00 datgnrtes task I 

equipent  not :ncluded i n  m o u r n  l ibrary.  02 research f l l g h t  tests. E 'j=fgmter prlorlty, 0-9 "im 
1lbraV.  Values am headcount fw each tmc. U9 designates technical area. 9 hfghcrt. 

-. e.g., solar  arrays 



S P S  R E S E A R C H  P L A N N ! N G  D E T A I L E D  W O R K S H E E T  

WOTEf 
( 1 )  ~ ~ ~ ~ t i m  a m  given in mrmn1Iy-scheduled (3) LCO nouthn: 55 - start-*start (5) Task nubcrlng code: M B8 CC E Ct k f p u h  r*jcct; e.p., rlttcoa 

wrt QJ~ .  approx. 250 per calmdrr year. FS - finish-to-start M dcrlgnates p q r a  phase: solar cells 
01 grovnd+sed r e w a r m .  OD dal0a8tes t.rt + 

(2) )IDbmmrcr costs a m  fw nt.&alr a d  ( I )  Resources are defined in rcscurrm 02 - research f l i@ht  ma. E d.s(pnrt.es prforl(j. dtl, 
equipwnt not t-lubed 1. res- library. 

Q a l w  arc headrount for each type. k l g a t e r  technlca\ area. Q hlgh.st. 
ltbrafy. e.9.. solar arrays 



S P S  R E S E A R C H  P L A N N I N G  D E T A I L E D  W O R K S H E E T  
t 

(1) b r a t { -  a n  g t v n  i n  noml l y -schedu led  (3) L.I mC.t(a: 1s - s t . r t - to -s ta r t  (5; Task n u b e r i n g  code: II I O m E (( htg,,,~~ .,,t,lwti rfl(w 
work &p. appmx. 250 per calendar year. FS - f i n i s h - t o - s u r t  

d e ~ l g n a t e s  progrim pha-e: s o l a r  c e l l s  
01  - grwnd-bred research; a, d c r i o n a t n  tack I 

(2) Robmaace costs a m  f o r  uttr'rls and 4 )  Rerouxat a n  deffned l n  r e s o u r a s  
cgu ip r rn t  not included i n  m o u r n  l i b r a r y .  02 . r r s e ~ r e h  fl!$ht tests. E -19mss Prlorlty. O+ u!th 

Val- are headcount for each type. BB k l g n a t m  technical area. 9 high.rt. 
I t b ra ry .  e.9.. so la r  arrays 

u, 
-4 

s 

?P-:R 
T iAa ;S -  

H15510N 

Do the subarray designs 
( a l l  types: k!ystron. 
magnetron. s o l ~ d - s t a t e )  
>roperly tn tegrate a l l  

lSrEGRnTlO!4 requirements and con- 
s t ra in ts .  1.e..  s t ruc -  
t u r a l  , thema l  . rf 

SLqJCCT 

lfJ',L?SPHiRE 
- f i t C l S  

(,lo303 

--- 

KEY fjVEST1CNS 

M I  11 power beams adverse- 
l y  a f f e c t  the tonosphere 
or  create d l  sturbalces 
such as thermal insta-  
b i l i t i e s  tha t  i n  tu rn  
nay inf luence o r  Scatter 
the power benm? 
K h a t  power densi ty  
and/or bedm s ize l l m i t s  
should ba spec i f i ed  t o  
prevent tcnosphere 
problems? 
U i l l  sca t te r ing  fm 
severe weather system* 
increase RFI or stdelc 
levels? 

IMPLICATIONS 
P 

A successful power 
tr8nsmission systea 
must respect a l l  re-  
quliwnents and CW- 
Scraints. A careful 
design in teg ra t ton  job 
must be done t o  mini - 011103029 

010304 a n p l i f f c a t t o n  and radt -  mize cost. r i s k .  and 
at ion.  upllnk. r e c r p t l n .  ' o p e n t l n p  p r o b l m .  
phase con t ro l ,  DC yoner 
cupply, and arc sclppres- 
ston and c tbe r  dmpl i f fer  
protective measures? 
Does &he resu l t tng  pawer 
s i g w l  e x h i b i t  acceptable 
s ~ g n a l  p u r l  t y  and phase 
s tab i  11 ty? 

APPLICABILITY 

A1lSPS1s 
use 

m ( c r ~ a v e  
power 
transmission. 

d 

ROTE: 03 dasfgnates DOE tasks csrrled ham for cm,e-2. 

- 
Prototype in tegrated 
subarrays. 

010304019 

3) Use t e s t  r e s u l t s  
to inprove and 
f i n a l i z e  s tbarray 
design approaches. 

(Part o f  

R ~ ~ S P S * ~  
ustng 
mtc rwrve  
Power 
transmission 

tmpacts I n  systems 
studies. 

(Par? a f  
01 11 03019 ) 

1)Cont fnuefnt .gra-  
i o n  design s tudies 

system studfes 
(Par t  o f  

- 011103019) 

2) Destgn.fdbrtcate 
and t e s t  subscale o r  2 3.2:O.S ;.1:0.s 

0 
I- 

IU 

TASIJ 6 NETWORK NO. -- 
1 ) C o n t t n u e a n d e r -  
tend tonosphere 
heattng studtes. 

030j0301g- ----__-- 
2)  P t r f o n  ar.rlyses 
and tes ts  o f  
Scbt ter ing e f f e c b  

030303023* 

3 )  Assess ~ e s u l t s  
and r e f l e c t  any 

IWK 

I- 
I 
c. 

~ ~ ~ ~ l ~ ~ y S  

7%) 

400 

010)05019 5s 100 1.3:0.S 3.4:1 
3.5:2 

1.4:2 #.I:] 
3.1:1 4 .23  10.5:O.s - 

NON;Z~OURCL 

S2H 

lOOK 

FED 
b LAGS 

OlllO3029 

011 103029 

RESOURCES 

1.l:O.S 3.1:l 4.5:1 
1.3:1 3.2:1 
3 5.3:3 
1.6:2 4.1:l 
1.7:1 4 . 2 ~ 1  --- 
S- as 010333019 



S P S  R E S E A R C H  PLANNING D E T A I L E D  W O R K S H E E T  

1 I I waveguides he made t o  
H o w  wel l  can alun~in.lm I 

Do mul t ipactor  e f fec ts  
constra in  power leve ls  
on other  aspects o f  
d l s t r i b u t l 0 n  o r  
rbd la t ing  waveguide 
designs? 

The SPS reference 
design I s  i n  the 
n r l t i p a c t o r  r i s k  
I ange. 
Hu1 :~oa~ to r  w i l l  
cause , lacceptahle 
degradati: r o f  wave- 
guide hardwa, *. 

KEY QdESTIONS 

What low-coef f ic ient -of -  
expinsion meter ia ls  
anproach i s  best su i ted  
f ~ r  o ~ s t r i b u t i o n  and 
waveguides? 
Uhat are t+e ef fects  of 
power le t  e l  and thennal 
c y c l  ing7 

S UkPROGUM 

PUdER 
1 R A G  - 

P i S S l O N  

IMPLICATION', 

A l o w  CTE waveguide 
has s i g n i f i c a n t  cost  
and beam prec is ion 
payo f f .  A f u l l y  
sa t i s fac to ry  approach 
has not  been i d e n t i -  
f i cd .  

A l l  SPS Test fo r  m1;i- 
designs pactor e f fects ;  
us ing a l t e r  design as 

f o r  rf el iminate. 
d i s t r i b u t i  
o r  

SUBJECT 

SUBARRAY 
OR 
A1::EY.YA 
E1E?:ib4T 
INIEGRATION 

I I I I I I I 
h a t  l i g h t w e i ~ h t  L o w  mass/area Denlan. t e s t  and 1 I I 

APPL fCABlLlTY 

A l l  SPS 
designs 
using 
wave~uides 
f o r  rf 
d i s t r i b u t i o n  
o r  
rad la t lon .  

- - - . . . - - - - - . . - 
mater ia is  o r  &slgn approaches could make using evaluate lar 
approaches could min i -  large-aperture 300 $10K 011103029 1 .1 : l  3.1:O.S 
mlzr  mass/are*. . techniques much m3re 1 3.C0.5 
especia l ly  fo r  s o l i d  a t t r a c t i v e .  1.5:O.S 
s ta te  oansm! t t e r ?  2.1:0.5 

010304040 4.1:1 
4.2:l 

(I) o u r a t i w  a re  g f v m  i n  nomally-scheduled (3)  Lag notat ion: Sc . s ta r t - to -s ta r2  (5) Task n u b i r i n g  code: M BB U DD t CC d e s l g ~ t c s  s a j ~ t t ;  e.9.. S ~ I ~ C O ~ ~  

work days. appmx. 250 per calendar year. FS - f ln l sh - to -s ta r t  
IU destgnates p r o g r a  phase: s o l a r  c e l l s  

01 ground-bad research; 00 deslgnatts task I 
(2) I(on-resource costs a r e  for ~ t e r l a l s  md 4 Rarou~car are def lned I n  resources 02 research f l i g h t  tests. E Q s I g ~ t c r  prtorlty. 0-9 dth 

q u i p w n t  n o t  inc luded i n  resources l i b r a w .  68 derlgnates t e c h n $ q l  area. 9 ht9heSt. 
l i b ra ry .  Values a* beadcwnt  for each type. e.9.. solar  arrays 

TASKS 6 NETWORK NO. 

Test varlous lw  
CTE approaches 
and aluminum under 
representat ive SPS 
operating 
condit ions; se lec t  
preferred approach. 

DURATION 
L(VORU DAYS) 

- 150 
s 

NW-RCSWRCE 
COST 

SlOU 

TASKS FED 
6 CAGS 

010304019 
01 i 103029 
010304038 

MSOVRCES 

1.I:l 
1.4:O.S 
1.5:) 
3.1:0.5 
4.1:1 



S P S  R E S E A R C H  P L A N N  l N G  D E T A I L  ED W O R K S H E E T  

(I) 0-rations a n  g l n n  i n  normally-scheduled :I) L q  notat ion:  - sb r t - t c -s t . f i  ( 5 )  h s k  n&r(ng code: M 88 Y DD I d.s$gm& ~ a j e c t ;  e..., 
wort Bys. appmrr. 250 p e r  ca lendar  year. FS - f l n l r h - t o . s t r r t  AA designates p r u g r a  pl~ase: s o l a r  a 1 3 s  

01  = ground-based research;. u) designat? t .sL # 
(2) kn-resource costs a rc  f o r  m a t e r i a l s  and 4 Resources are defined tn resources 

l i b r a y .  02 = research fll h t  t e s k .  E d t s f g n r v r  oriority. &.9 d~ 
e q u i p n t  no t  Inclubed i n  resources 

Values are headcount for each tm. 8B des4qnates technlca! area. 9 highest. 
I i braty. 

W 
\O 

-. e.9.. s o l a r  ar rays 

NOTES 

SUBFROCLW 

POk'ER 
TP2;S-  

Y,:SSIOR 

SUBJECT 

PiYAER 
DISTRISu- 

T:O'i 

010305 

processing requirements 
f o r  so l rd -s ta te  SPS's? 

- 
M i l l  mcbantcal  v tbra-  
t lons In f luence per for -  

010306 mance o f  t . ~ e  power 
transmission system7 
Can unde;lraale 
o s c t l l a t l o n s  be 
ru*re:sed? 

. 

-- 
KEY QUESTIONS 

t power process- 
a n i s t r u  on 
system cause rodu1::lor~ 
o f  the power bean Cue t o  
in te rna l  EMl? C J ~  
t r a m t e n t s  and arcs be 
p r ~ v e n t e d  o r  cont :o l led 
t o  prevent o r  a t  l eas t  
l ln l t  ddnlage t n  the 
system? 

Can se r les -para l l e l  
connection schemes be 
used t o  mln in ize poMer 

increases 1.1 SPS hard- 
ware. Ser tes-para l le l  
{r,tercornect could 
minl~nize t h i s  Impact. 

ctru:tural O S C ~  1 l a t l ons .  
I f  o f  s u l f t c l e n t  
amplt tude, could a f f e c t  
phase cot l t ro l  o f  the 
power t r a ~ ~ s m t  t t e r .  

analysls. 
010305338 

2) Test sertes- 
para1 l e l  c c n ~ c c t r  1 
subarray o r  p a r t t a l  
subarray. 

010305048 

1 Develop d e f t n i t  or 
0; s t ructure deslp: 
'ncludtng j o l n t  
charar ter ls t ics ;  
def lne representative 
forcing functions. 
2 )  Perform s t ruc tu re  

-- 
A11 *'I 
using 
mlcronave 
power 
transmtsslon 

IMPLICATIONS -- 
opp ng- requency 

:!fec:s c:uld trodul?: 
the pmer beam unless 
r,qropr!dte 7reventa- 
t l v e  design measures 
are adopted. 
Trani lcnt  damage I s  a 
po ten t ia l  r i s k  I n  any 
h igh p w e r  system. 

- - 
?ower processlng -e- 
qutremrnts can re :u l t  
i n  105 t o  20% cost 

TASU I NETWORK NO. 

a yze t r ~ n s t e n t  :L?M: effects .  
2) Select destbn 
approaches t o  
mi t lgate.  

010305019 

3 \  Csnduct stn~bla- 
t lons and subscalc 
tests .  

010305028 

1) Conduct througn 
slmulat lon anc 

'APPLICABILITY 

AII S P S ~ S  
except those 
tha t  may use 
so lar  punped 
lasers. 

Sol td-s tate 
SPS 

contro l  C:*namtcs 
analyses t o  assess 
sever i ty  o f  th ts  
p y  '.lem. 
3 ~nalyze and stmu- 
1, ! suppresston 
ti intques. 

010306018 

300 

490 

$&l:!ys) 

b 0 0  

200 

200 

S50K 

RESOURCES 

I .3:2 
1.7:1 
1.1:O.S 
2.1:o.s 

1.1:i 4.1:) 
1.3:l 4.2:l 
3.1:1 3.5:l 
3.2:015 

1.3:1 3.1:O.S 
1.4:O.s 
1.7:O.S 

1.l:O.S 4.1:0.5 

SS 150 

011103029 
010304019 

01 1103029 

N~$FRC( i T I I D  fa 
8 LACS 

- I 010505028 
SSUK) 

0 

$1 OK OlllO3029 

0103051#8 

1 . 3 1  4.2:l.a 
1.4:l 3.5.1 
3.1:l r~ 
3.2:015 

1.1:l 
1 . 7 2  

10:l:O.Ol 
3.2:O.S 

c. 
c. 



S P S  R E S E A R C H  PLANNIFIC. D E T A I L E D  W O R K S H E E T  

(1) D u r a t l a  are q l v a  i n  oonully-scheduled (3) La9 w t a t i o n :  55 - S L a r t - t O - ~ h r t  ( 5 )  TaSi nubcrfng code: M I CL 00 E C( brtpnrtrr rubl.et; r.9.. rl);rol 
wort  days. ~ P P W .  250 per calendar year. FS - finish-to-stlrt 

M 6.siQMl.s p m g r r  phase: so la r  c e l l s  

01 . g/wnd-based mseaech; . brr*dbr (2) kn-reroufcc costs are for w t c r i a l s  and (4) Reswrcer  r n  def ined i n  r e s o u r u s  
02 = reredrch f l i g h t  t e s t s .  E d a r f g n r a ~  ViwlQ. 0-9 dth 

quigent ndt inc luded i n  r o c u r c r s  l i b r a r y .  
I t b r r r y .  68 des l9n r t r s  technfce l  a n r ,  9 hlghest. 

Valuer a n  hadcount for each type. 
*.9., \o\w arrays 

C 
0 

r~~~~~~~ 

P%;R 
T s.:',~ - 

PlSS;3!d 

* 

SVBJECT 

AYTlNYA 
U L C t ~ A : d I U L  
i'OlhTING 
010307 

KEY ~lN:TfONS - 
What )s the best  
arrangement l o r  achlev- 
i f ,  the r e q u i s i t e  
mechc~nical aiming p r r -  
c l s t o n  (about one arc- 
minute)? 

Should d t s t r i b u t e d  
renr ing m d  actuation 
b- usqd? 

Should sensing o f  tha 
desired alm po ln t  be 
derived lmm the up l ink  
s ignal  o r  from sane 
Independent (e.g. 
s t e l l a r - i n e r t i a l !  
source? 

How can the e l e c t r i c a l  
and mechanical ro ta ry  
j o i n t s  be designed t o  
m t n ~ r n i ~ e  the Impression 
o f  s t ruc t - ra l  and 
contrc l  ~ynamfcs noise 
on the t ransmtt ter? 

- 
IMPLICATIONS 

Precision dimlnq I s  
required f r maaimizr 
g r i n  and r n t n i ~ ~ ~ i z e  
g r r t r n q  lobes. 
Oyndmlc noise, un' s 
c o n r i n ~ d  t o  smell 
amp1 i tuder , may 

~ ~ q ~ $ e p ~ ~ ~ ~ e c ~ ~ ~ ~ l  
l r t i o n  o f  the power 
beam. 
Mass and cos a t  the 
a i~n ing  and con t ro l  
systems a-e predicted 
t o  be an appreciable 
p a r t  of ove ra l l  SPS 
mass and cost. 

A P P L I C A B I L I T Y  

A l l  SPS1s 
n p l o y l n q  
microwave 
power 
transmirslon 

TASKS A NENORY NO. 

1) Develop ade- 
quate ly  de ta i  l e d  
in te?ratcd dynanlcs 
mode I S  df c rnd l -  
date SPS conflgu- 
ra t tons. 

(Par t  o f  
010401017) 

.-. -~ . -- - 
2) Simulate dnd 
analyze aiming 
sys temr and develop, 
a c o s t - e f f e c t l v r  

OURATION 
'INORK DAYS) 

// " 

WON-RLSWRCE 
COST -_ 

/ 

design appmach. i 
010307018 

I 

I 

TASKS FED 
6 LAGS 

/' / 

200 

7 

I 

- 
1.4:1 
1.7:1 
10.1:Ol 

---- 

01 ll03029 1.1:2 3.2:O.S 
1.2:l 

a 

h) m 
8 
C1 
I 
c1 



S P S  R E S E A R C H  P L A N N I N G  D E T A l L E g  WORKSHEET 

(1) Ourattons are q i v m  l n  nonu l ly -$ckdu led 0) 149 Mhtfm: 55 - r t r r t - t o - s t a r t  (5) Task nubc r l np  cod.: M M C L f( brclw- rdl- t ;  e.0.. r f l f iw 
r>rt days. approt.. 250 per calendar yew. F5 - f ln lsh- to-s tar t  M der lwatos p m g r m  phrrr :  Solar u l l r  

01 grwnd-bard  rererrch; OD 0est)nrt.r t r r k  # 
(2 )  Mn-rrrourcc cmts are for m a t e r ~ r l s  and 4 Rcsowrcer are d e f l n d  I n  resource, 

02 trrerrch fl4ght tests. L 6 s I q ~ t n  prlorltJ. 0-9 r:% e-,?rip-ent not lncluded I n  r r s o v r c t ~  l lb rary .  
l l t r r r y .  88 dcsfgnrter tcchnlcr l  r r c r  , 9 hfghrrt. 

Vrlues am hwdcount for etch typr. 
e.9.. 3olar r r r r y r  



S P S  R E S E A R C t I  P l A t J N I N G  D E T A I L E D  W O R K S H E E T  

-- -- 
SLSPRXRAM SL'BJLCT KEY QUESTlONS - RfSOURCtS -- 

L t  5309 econofi~cs? 
/ 

/ 
/ / 

m)cro*nve trdnsmlsrlon? shor ter  wavelength, ------- - - -  --------. 
S p r c l f i c a l l y ,  laser  transmftters 
1) Can closed cycle would be su l ted  t o  011103019 U1W l.I:0.5 4.1:1 

1.3:0.5 4.2:\ 
l a re rs  be u:crated over much r m r l l e r  apertures 1.4:O.S 4.5:l 
Pcrlcds of years a t  high and lower l i n k  powers 
e f f ~ c l e n c y ?  :han m(crowavr l a t r ~ , a ? o r y  measure- 1.6:2 0 

vtlbt% o f  ef f ic fency,  3.1 :0.5 
2 )  Can aderluate bean tran'miLters' :,#sdm qua1 I ty. and 3.2:O.J 

C cont-01 be achlavcd w i t h  
h t q h . e f f l ~ t r . ~ c y  r n t ~ l t l -  yerfr~r.mbrtre deqrlda- 

h, 
I l n L  la5er%? - - - - - _ _ _  

-------I 

0;. 103019 IS!#) : .3:0.5 w 
1.6:l.O I 

3.1 :0.5 w 

4 )  Are FFL' I  a promlrln( 4 . 5 ~ 1  
opt ion? - - -----A_. - . -- -  - _ * _  _ _ ----- 5 )  Yhat 1 %  t5c best wry  
tc. wort ar011nd a t m s -  
p \ r r r /ucather  cu to f f  

I p r o b l w r ?  IIlqh inten- O l l l O M l 9  JSlOO S r r r  r s  010309019 
s t t y ?  Alterf iat3 recel -  
vers? Receivers i n  fa-  . -- -----I_ _ _- 
vorsble locat ions? Just 
l i v e  w i t h  the problem7 bttrdlsc. 

Part o f  0!1103019 

WlES 

(I) ~ l u r a t l a r  a n  g i ven  in  m r r l l y - s c h e d u l r d  ( 3 )  La9 o a t s t l a :  I S  - i t a r t - t o - s t a r t  (I) l a r k  n m b e r l q  ad: M BB CC m K U &si9naUs s d j e c t ;  e.9.. S(~I.,,,. 
work days. appmr.  150 per  calendar year. FS - f fn ish- tc , -s tar t  M de*ggnatrr. p m g r m  phase: s o l r r  c r l l s  

01 gra-4-based rcs r r rch ;  00 des!onrtes t r s t  I ;2)  ~ n - r e s o u r c e  c o r t r  l o r  m ~ t e r l r l s  a n i  (4)  resource^ r r e  deffncd I n  r e r o u r t r r  
er .u iyenr  n o t  included I n  r c rou rc ts  02 +?scbrch 114 h t  tests .  c dCIt9Nt.1 pC(~Clty,  0-9 w t U  

I t b r a y .  
I ~ b r a r y .  88 d e s l g n r t o  t c thn l r r !  r r c r ,  9 hl9hest. 

Valuer are headcount for  e r t h  type. 
e . ~ . ,  so la r  r r r r y s  





1 )  ' , , r c ? l r 5  r r r  9 :s -  I n  wrs- .a l l f - schldvled ( 3 )  Lqq  m?r'.l?n ',*, - t u r t - b  s f a r t  
&.*I bp.. # > > m a .  2% pzr ( a l m 6 r  p a r .  7 4 ~ 1  m*+r(nl C r h .  @ CC U) C CC hfw?! s J j e c t ;  e . ~ , ,  % ( I ( -  

f :  - ? I e i r h - t o . % ? a r t  
M drrlg.utes ~ r o g r r  phrze. wlar U. 81 

I?) ' r , * - v % m r r s  w.tr r r r  for u t n t j l s  rrJ (4)' Prrcrrrcrs r r l  & f i &  fn re,-- Ol * qrard-lr-4 rrcarrch; OD &s%wat~ t n k  1 
=-,,.;r&c.t l# ld>d  i n  r t t w r m  1:brary. 02 r r r r r r c h  f l <  ht  1 . r ~ ~ .  f h t - 1  ~ l . r ( t y ,  6 9 r ( t * ,  
: , t - a r , .  Val- ufe b&~mmt fur tech llpr. b) W t p a t t r  W c h n l u ?  m c r ,  9 hfglwr 
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p lated o r  f o i l . .  
coated cmposttes, 
metal-impregnated 
composites; metal 
matr ix  cmposi tes;  
low-CTE metals. 

010503018 

Analy re op t l cs  

. 200 

0 

~ & ~ ' ~ ~ v : * l )  

350 

3 50 

-- 

_1 

NON;:kf 
20K 

10K 

Fro 
6 LAGS 

011 105028 

011105028 
0 
~1 

8 
N 

E 
C1 
I 
c-. 

1.6:l ' 1.5:l . 4.5:O.S 3.4:O.s 

011505018 

RESOURCES -- 
1.1:l 4.1:O.S 
1.4:l 
1.5:O.S 3.S:O.S 3.4:O.S 
3.1:O.S 
3.2:O.S 

3.1:O.S 
3.2:O.S 

1.1:1 3.2:O.S 
2.1:1 
2.5:1 

- 

> 



S P S  R E S E A R C H  PL A!!N I N G  D f T A l L E D  W C R K F H E E T  

3ural ion% are g i v m  In n c l ~ \ \ y  %che.lulcd 
work &ys. approx. 250 per ca l#ndar  ,par. 

Non-resource costs arc for  v a l e r i l l s  and 
e-uip-ent n o t  1nCluded 118 resmrcer  
I lbrdry. 

Lag notat \on:  SS - s t a r t . t o - s t a r t  
FS - f i n l r h - t o - s t a r t  

Resource5 are defined I n  resources 
l i b r a w .  
Values rrr hcadcowt fcr ~ b c h  type. 

Task numbering code: M B8 CC W E 
M designates p m g r a  phase: 

01 * ground-bared research; 
r r s e r r c h  f l i g h t  tests. 

UI de:bnatcs technfcal  m a .  
e.9.. s o l a r  arrays 

CC dcslgnrtes subject; e.9.. s I l t c m  
so la r  c e l l s  

00 der!gnrter task I 
L dorgnates p r j o r i t y .  0.9 wfth 

9 hlghest. 



S P S  R E S E A R C H  P L A N N  IN(; D E T A l  I. ED W O R K S H E E T  

(1) Durations are  girm i n  normally-scheduled (3) LV4 notatfort:  $5 - s b r t - t o - - t a r t  (5) Task nuaberlng cu&: IU BO CL w E a desjgnsm s*jcct; r.g., s,liM 
w r k  days, appmx. 256 p e r  calendar year. FS - f i n f s h - t o - r t a r t  AA d a f g n a t e s  9rograo phase: solar ca l ls  

01  ground-bared r-search; 00 d c s l g n a m  task 
( 2 )  h n - ~ r o u r c e  m t s  arc for  n r t e r t a l s  and (4) Resarr~es are def ined I n  resources 

q u i p c e n t  not  i ~ l u d e d  I n  resources l i b m y .  02 - research f l f g t ,  tests. 
E C s f g m t c s  pr~ori ty ,  0-0 WIU 

l i b r a w .  V a l w s  r n  herdcount for each type. 68 destgnates t c h n l c a l  area. 9 hlghcrt. 
e.9.. so la r  arrays 

I 

u 

"I 

SCE~;C;W. 
--- 

[L!GUT 
cT;',Tb,r,. 5 

L 
SVSTE'', 
CC',:RG: 

SVBJtCf 
.- 

ACTUA~IO!~ 

010603 

EY WEST IONS 

Can large.  e.9.. 10,000 
kg. CMG's be b u i l t  w i th  
adequate e f f i c iency  and 
long l l f e ?  

I s  bearing technology. 
f o r  c~ample,  adeq~ate? 

NOlES 

I 
What mechaftlcal 1 .e.. 
force of .lisplacement) 
actuat ion technology 
should be used f o r  
these l a q e  system? 
Hm catr ac t l ve  damping 
a c t u a t f o ~ i  be t w l e -  
mentcd? 

Can e lect ros t a t t r  con- 
t r o l  be used for large 
t h l n - f f l r o  r e f  l e c t ~ r s ?  

IMPLlCATlONS 

CMG's are a p r i m  
candidate f o r  antenna 
prects fon control. 

Torque requl r e m i t s  
u i l l  d f c ta te  use o f  
larqe CMG's. 

h c h a l ~ l c a l  actuat ion 
i s  needed f o r  antenna 
dr ives.  adaptlve 
op t i cs ,  subarray 
a l l l g n e n t .  and other  
functtons. 

-- 
APPLlCABlL171 

All SPS's. 

A1 1 SPS's 

TASKS I NFTWRK NO. 

h a l y z e  and 
Conceptually design 
large CMG't. 

010603016 - 
Conduct whee i . 
motor, and bearing 
tests  as appropri- 
a t r  t o  ensure p 4 -  
c ts fon a t t a t n a b t l t t y  
and l i f e .  

010603026 ~--- 
Analyze e l e r t r o -  

, - _  

I mechanical, e lec t ro -  
magnetic. plezu- 
e l e c t r l c ,  and e lec-  
t r o s t a t i r  systems. 
Conduct f e a s l b l l i  t y  
tests  a5 approprl- 
bte. 

010603036 - 
Analyze F l l g h t  
Controls Technology 
Appl l c a t i  ons t o  SPS 
systems. 

011106318 

Assess F l l g h t  Con- 
t r o l s  Tech. 

Ol1106028 - 
Select F l l g h t  
Contmls ~ech. 

011506018 

~ ~ ~ K 1 $ y S  

ZW 

300 

2 1 0  

200 

60 ' 

0 

N"I;E::wRCE 

--- 

10Y 

FED 
b LAGS 

01 0603026 

01 1105028 

RLSOVRCES 

1 . 1 : l  1.7:O.S 3.2:O.S 
1 1.3:O.S 
3.1:1 1.4:O.S 

1.1:l 4.1:1 
1.2:l 4.2:1 
3 . 4 ~ 1  
3.5:1 
3.1:l 

a 
clr 

F 
mJ 
VI 
0 
Q) 
c.' 
I 
c. 

011106Cl8 
SsloO 

011106 '28 

011506018 

1 . 1  4.1:0.5 
1 . 2  4.2:O.S 
1.6:1 3.2:O.S 
3.4:O.S 
3.5:0.5 

2.1:1 
1.2:l 
2.2:l 
2.5:1 



S P S  R E S E A R C H  P L A N N I N G  D E T A I I . C D  W O R K S H E E T  

( 1 )  Dur.tims a n  given In n u r r l l y - s c h e d u l e d  (3) Lag n ~ f d f f o r :  - s t a r t - t o - s . r r t  ( 5 )  T i ~ k  n m r i n 9  code: AA bn CC D t t( d e s i g n a ~ s  s,,t,ject; e.g., s ~ l c a  
WX-' days. apprux. 250 per ca lenda r  year.  ;S - f i n i s h - t o - 3 t a r t  AA designates  progrw phase: s o l a r  c e l l s  

01 - ground-based research; m des igna te s  taslr # 
(2) : . . n - w s o ~ r c c  c a t s  are f o r  m a t e r i a l s  ana (4 )  i I e s O u ~ e 5  a r ?  defined i n  wsources  02 = research f l i g h t  t e s t s .  E designates  p r i o r i t y .  0-9 with 

r,,siwnt not included I n  resuurces l i b ra ry .  68 des igna te s  tcchnfcal  a r ea ,  9 h ighes t .  
l i t r r r y .  Values s r headrount f o r  each typ;. 

e.g . . ~ l a r  ar rays  



S P S  R E S E A R C H  P L A N N I N G  D E T A I L E D  W O R K S H E E T  

(1) Durations a m  glven i n  m l l y - s c h e d u l e d  (3) 1.9 no ta t ion :  IS % t a r t ~ - t o - s t a r t  5 )  Task nuh.r fng code: U 88 C( DO L (C h l g n a U s  subject; 0.9.. s I l l c a  
uork ~ h y s .  aPProa. 250 p e r  ca le i~dar  year. FS - f l n i s h - t  q-s tar t  M deslgnater  p F o p r n  p h r r r :  s o l a r  c e l l s  

0 1  - 9r~und-based mserrch; #) d e s i g n r t r r  cask I 
(2) Non-resource c o l t s  rm f o r  m t e r i r l r  and (4) Resources are d e f i n w  I n  resources 

02 = ,,:serrch f l i  h t  tat,. E d r s i g ~ t e s  prlorlty. 0-9 WIUI 
equip-ent * lo t  included I n  r e r o u m r s  l i b r a y .  
l l b r a r y .  Values a re  headcount for each type. 8B c l t s i y n ~ r e s  technlca? rrcr, 9 hlqhest. 

e.9 . .  so la r  r r r r y s  

hEEY QUESXIONS, - - - - -  
of 5 t ruc tu le  

I)IPLICATIONS 

Bedm machln~s solve a 
major problem 141 the 
c o n s t r ~ ~ c t l o n  o f  vary 
large space st ructures:  
packaging dens t ty. 
I h e l r  performance and 
t e c h ~ i c r l  features a m  
c r l t i c a l  t c  the ln teg-  
P i t y ,  mass. .,st. artd 
l l f r  o f  large space 
Structures. The tech- 
rrology programs r t ~ o u l d  
ascer ta in  whcre they 
can be used and where 
r l t e r n a t f v e  nlethods 
must be anployed. 

La 
C 

uperate' Can they be 
bred t o  make h i g h - t m -  
perature :anposltes? 
Can th rv  occompl l s n  
secondaly tasks such 4s 
installing hardpolntq. 
urapplng w l t h  f o i l  o r  
other UV protect ton? 
HOW long w:) l  they las t7  
tiou addptahlc are they 
to  vdrlous s t r u c t b r a l  
des~gns, t .g . ,  closed 
iec t io r~s?  

A P P L l C Y  -- 
A l l  SPS'L. 

I 

--- 

IOK 

~har x i - t o  
O c ~ n  machines) techno1 - 

tu rs  drs lgn and 
operational requl re-  
mnents . 

p~ublems such as hlgh- 
precision o r  I~rgh-tern- 
perature cwnpoe i t e  
s t ructures? :pccial t l ons  t o  those 
shapes, e tc .7 rcqul  rencnts . n o t  

best served by 
beam machines. 

0107G1037 

~-- 
A a E M  . 
Contlnue beam 
nachine tcchnulopy . 
Analyze rpp l  l c r h l  1 - 
l t y  t o  a varie.y o f  
appl tcr t tons and t o  
secondbry tasks. 
Oeslgn, fabricate, 
and operate tes t  
machl *r  t o  d m n -  
s t r a t e  key features 
and capab l l i t l es .  

0107'q1017 
G F W ~ ~  t 
v c r l f l c a t l o n  o f  
ofcrahl l i ty  o f  a 
t e s t  rnact~lnc on a 
shu t t l e  f l i g h t .  

010701037 

J11107018 

- ,  
so0 

4M) 

---a- 

1.1: l  3.2: I 
1.2: l  
2.2:2 

1.1:3 2.1:1 
1.7:O.S 
3.1:l 
3.2:O.S 
3.4:1 
4.1:l 

'O°K 

l S t 6  

& I.&S 

020701017 

011107016 

011107018 

RESOURCES 

Two Ef for ts  
2.1:2 3.4:4 
1 . 1 6  4.1:4 
1.3:l 2.4:2 
1.4:2 
1.1:2 
3.2:l 

2.1:2 1.1:s 4.1:lO 10.6:0.5 
2.2:3 1.9:s 4.2:10 10.7:O.S 
2.3:3 1.4:) 3.4:) 4.7:lO 
2.4:5 1.7:2 3.5:3 
2.5:2 3 . 1 5  4.5:5 
2.6:2 3.2:) 5.4:1 

1.3:3 



S P S  R E S E A R C H  P L A N N I I d G  D E T A I L E D  W O R K S H E E \  

no! fE 
( I )  Durbl iml  pircn f n  rorrrully-~rhcduled ( 3 )  l a g  no ta t i on :  IS - s t r r t - t o - s t a r t  (5 )  Tar t  nunber iml  code: M CC OD L CC d r s t g n a b s  t d J r c t ;  r.9.. s 4 l i c m  

mrt days. approx. 250 p e r  c a l e n d a r  year .  IS - f I n l s h - t o - s t a r t  M deslg~tcr p i q r m  phbsa: 
s o l a r  c e l l s  

01 - ground-bared res r t r ch ;  
DD dni9ctrt.r tart I 

( 2 )  , M ~ - ~ - ~ ~ ~ ~ c ~  c o l t )  t m  for r u l c r ! a l s  and (4 )  R c r o u K e ~  J* dcffwd f n  r ~ s o u r c ~ s  07 - research f ltght tes ts .  
E d r r l g n r t c s  p r l a r l t y  . 0-9 91th 

c q u i p n t  not \rx!udcd I n  r e s w r c e S  I l b r a y .  I d o l g n a t c r  t c c h n l u l  a n c .  
9 h lghest .  

1 i b ra r y .  
Values an headcount For each tsr. e.9.. s o l a r  r r r r y r  

0 
w 

? 
rU 

E 
c. 
w 

I '  r r.?, $ r e  dr'. if;n snd a r e  FIII:I,?~C! t ( ~  the : t r u ~ t u r c l  2.6:1 
'~ons l r , ,c  t i o n  o>zrd t lons  d l ' !  i t l  ?a $ur.cr::full, 
bf5ce3ures are  c o n s l r u r t  . I , P  ~f these 
app ro> r i a te?  I d r y e  a r t i f a c t s  I n  I 

RESOYWCtS 

1.1.2 2 . \ : \  
1.2:0.5 2 .2 : l  
1 . 7 :  2.6~3 
3.1 :1 
3 .2 : l  
3.4:' 
4 . 1 ' 1  
4 .7 : l  
(Rerource l e v e l  b%sl r r rs  

no r h r ~ t t l e  f l t g h t )  

. -- .- 

1.1 :2 
3.1 :0.5 
3.2:0.5 
3 .4 : l  
4.1:1 

t 
5 . 3 : i : ~ 2 2  SYSJECT f E Y  VJESTIOUS 
<. . .  
: .-i Y:.T12:KS Hcr e f ' e c t i ~ c  w i  11 

.,,-r,.,t--:,;* 
1 

I 
v;:.,:; m;.,:~ 

O V k A T l O M  
>$P% DAYS) 
500 

HM(-WI.SOVR&' 
COST 

$$Or. 

IWLICATIO'IS ~pp~l~-(jl~lTy T F : ~  ) HETYORV NO. 

1 rar,::trldtr,ri bc f s r  
I;,.. ...is- 

..+ . * .  , ccn$'.ruct and o;:en- 

..-- 
500 

7kcp:\ "0 
8 ,.- . 

011107018 
010703~J17 

55750 
~J~!J)O~O'?(S?'O 

010707015 
55750 

-.---.----- 

S I O K  

Kanj  a51omb:y '.ask% 
have b f . ~ n  '#:(,rutif led 
t h n t  1.1 1  l rrq,dlrc u:e 
t f  ~ d r , ~ j ~ . ! b t ~ - - \  The 
5p':c.d drnd e f  fi.~?l ,cr~es$ 
o f  t h a l r  (,b..rnt'on 
n a y  !,re . . l y t i i f ? ,  B I N ?  111 

,,;* . .. . !': 
cJiC.102 

010109017 

010109018 
52300 

---, 

011 107018 

l d1 f t ,  l ~~ r r , . . ?  -a<-s,,la- I t l o r ~ .  :n,,e%tiq t e  
: o f ! * d r e / a ' ~ l o ~ i  l o t  
l l d r .  P c r f o r n  key 
t r : tc  on s h u t t l e  
' .or t lc t i  necessary.  

~ I ! J / ( , ? ~ ~ ?  

I .,. _. - . .- . -- --- 
A l l  SPS'r. Oc5lqn. ~ n ~ r \ y , c .  

f a b r i c a t e ,  and t e s t  
i r o t c q r i t y  ns5ursnce 
l e g i c e s  an6 p ro -  1 rr:urrr Conrdlnate 

'. t f#en!~d I syC,!r?% 

UI 
UI 

b l y  t ~ : h ~ '  !I,,- 11,r:rous 
d r r  : p e j '  E * ~ d t  t lnds 
~f ! o i i r  can t11cy per- 
f c n - '  1 4 - ,  f a 5 t  r d n  the/ 

A l l  5 f 5 ' s  'i.d-lop 5 l " ~ ~ l a t i o n s  
bnr! trert, u \ i n g  
o r ( !  ? fny  and/or 
br1.ap:.,~,d rfl/t.rb.r%- 
t,r,dr.~ r - ~ a ! i 1 p ~ I # t o r $ .  
T c , t  r r~p r~~ . .~ . , . t ~ t I , r e  

- . . 
JOIN: h 

** . , .<*  b l y  ta:b% 

I 

w ~ r i '  & a t  b i r  tJs 01 I :r:ttf?y r,/eral I ,OII- 

5oCa..are cr d.:o-v~lat  I r?ruc?~, ,n  : r o r . ~  CIIS~, 

OIOi03 f l u i d  j o i n t %  ~ , d e  tn b 
c > n \ t r u r t  )on  nperat(r)n '  

& e I p  c d q  :,e vrc.ld-S t O  
?he 52cv.4 .or '  i~ what 
degree  w ~ l l  \e d j r a n l c ~  
Gf e*..er:Iy !~%LI  be 
c w p l ! i d t r d  by tt,e 
djra-,its a f  r h e r r y p l ~ k e r s ' ~  

Lcco,.dlnqly. f (c la l t ty  
a:\urdn~e procedures 

A:S!Y!3CY (.ear.; c f  as'.~raoce o f  
I h r i G k i T f  l : t r ~ ~ t u r r l / ~ c h d r i c d 1  o r  

4nO u l l l  c~ . r t . j l n l y  
l r $ f  l l re r~ce t he  Ceslgn 
01  ~ o n ; t r u c t ~ o n  r,>era- 
t 1 5 ' ? %  a- U C : ~  as 3Y5 
k ,nrkarc?.  

.'.st c ~ i ! i l n o : ~ u n  o f  :>\ atcd ds!:!qn +>pro3r.*1rs 

crsembled and t e s t r d  
< n  the  ground. 

, i' ~ , t  ahcut r2prrator 
rl,?,1-7' 5t1aulC the I 
. ,;i:r:?. r t e  a t  ..'I* u n i t  I 
2 r  cav, n r  j c  r . * -a te? 
- - - - - _ _ -  .-- 
U,d ,n f i  we b ~ > t  p r ~ v l d e  

. --.- --- - - . _ . _, -- _ 
5P5's cdnnot be 



S F  S R E S E A R C H  P L A N N I N G  D E T A I L E D  W O R K S H E E T  

(1) Duratfons are g f v t n  In  normally-scheduled ( 3 )  La9 notation: 5s - * t a r t - t o - s t a r t  ( 5 )  Task n-rlng code: M 88 LC cia E C( k s f g r u b r  r&k=t; e.9.. slltco,, 
work days. appma. 250 per calendar ye r r .  FS - f l n l sh .  t o - s t h r t  

M des lgn r t r s  p m g r r  phasa: s o l t r  c e l l s  

( 2 )  )ran-resource costs are f o r  a r t e r i a l s  and (4)  Reswr t?s  d m  defined I n  tcrourcer  01 - g r ~ d - b b ~ t d  rerearch; OD brrlgnrtea task I 
l i t r r r y .  02 = research f l lpht tests. h l g ~ t * s  p r f o r l v ,  0-9 W ~ U ,  c ~ , ~ i > y n t  n o t  included i n  rrrwrct l  

1;brary. 8fl dcslgnates Lechnlcal rrea, 
9 h t g h n t .  Valuer arc herdcwnt  f o r  2rch tvoc. 

VI 
QI 

-.--- 
r.9. .  % ~ l a ~ #  arrays 

S V J C ? ? : ~  

S P X E  
C<.,>:%C- 

i A 
b,, ,L.w.,zc L'; 1 .  - 

- 
IMPLICATIONS 

trig or 
w l l l  be necessary t o  
cnd,le vchlc les Lo 
t r r , ~ s  f e r  payloadb to  
fbcb 1 t t l e s ,  t o  cndblr 
ber th inp o f  m l n -  
tcnmco vehlc ler  
bnd.'or fact l i t l e s  to  
SPS s and docklng 
veh c l e r  t o  construc- 
ttort bdrcr .  

----.--------- 

L l y l  twelght s o l a r  
a- reys w l l l  be 
f r a g l l e  and nay Ire 
d l f f t c u l t  t o  handle 
and con t ro l ,  especial- 
l y  i n  the large SPS 
sfzes. Safe, 
reasonably compact 
vackaglnq for, launch 
e J y  be a prob,em. 
An array arstmbly 
machtne could Improve 
packsglng and doulJ  
a t l o *  a f t n d l  check- 
011t o f  each panel Just  
before I t  i s  assemblrd 
I n t o  the array. 

SUBJECT 

E E R T M I V G  
L 

@ ! < K f ' G  
010704 

-----. 
SOLAR 
AXRAY 
D E P L C V M E H ~  
0\0705 

I 

APPLIUBILJTV 

A1 1 m'- 

A11 
Photovol t a l c  
5Ps's 

KEY WESTIONS 

tan large reh ic les  
and/or l a c l l l t ~ o  be 
docked o r  bcr thcd t o  
large space r y s t ~ n s  
as SPS. Can la rye  
s t ructures be berthed 
t o  one another? Can 
d l  rect  f l y - toge ther  De 
used o r  w i l l  tethered 
o r  o ther  l n d l r e c t  
approdches hc used7 
Ut11 thruster  p ~ u n  
ibplngement be a 
problem? - 
no* cdn the deployment 
o f  large l l yh twe igh t  
j o l a r  arrays b t j t  be 
dccun~ l i shed  w t t h  bdc- 
quatc con t ro l?  U t l l  
accord lo i  fo lds o r  r o l l s  
be best? Uhat I s  the 
bcrt  way to  package th* 
arrays f o r  launch and 
subsequent d e p l ~ y ~ n t ' l  
Uculd i t  be p r a c t i c a l  
t~ hdve an array 
rssel-bly mscbtnt. that  
would d ~ s e m t ~ l e  the array 
f r a  panels and tape; as' 

i 

I t  15 deptoyed? 

TASKS L NETWORK NO 

Oevelop dynamic 
models f o r  rcpro- 
sentat ivc doct lng 
and l ~ e r t h i n g  
pt 'ol lcas; analyze 
and ev r lua t r .  
Prepare documento 
t l o n  of der lgn 
r e q u l r e w n t r  and 
conr t ra tn l s  resul  t -  
cng frfn t h i s  
bndlyr .4~.  

01070401 7 
-- -------. 
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500 onboard models. Analyze 

power t rave l ing  waves. 

emergency < ta r tuy  
and shutdw'l tran- 
s fents .  Assess 
s t ruc tu ra l  requi re-  
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S P S  RES EAhCH P L  * V N  I N G  D E T A  I I. E D  W O R K S H E E T  

NOTES --- 

( I )  ~ ~ r a t i o n s  a r e  g f v n  i n  n o r n ~ l y - s c h d u ~ e d  ( 3 )  Lag n o t d t l a :  IS - s t a r t - t o - s t . ~  (I) ~ a s k  n h r f n )  code: M 0~ a DO a &slpules e.g.m work d a y ,  a?proa. 250 per calendar year. FS - f in ish-to-start  
AA des (gnates progrm phase: solar cells 

( 2 )  Iton-resource costs are for  mater ia ls  and 4 Resources a n  deflned I n  resourws 01 ground-bhsed research; 00 des lgnrtes tart @ 

q u t y n e n t  mt Included i n  resource: I ibrrq. 32 - research f l i g h t  t c i u .  E k l g n r t c s  priortw. 0-9 vim 
l ib rary .  Values rrz  headcount for  each type. 88 designates technical area. 9 highest. 

e.y.. solar arrays 



SPS R E S E A R C H  P L A N N I N G  D E T A I L  ED :VORKSHEET 

(1) b r a t i o n s  a r e  ~ h e n  I n  n o ~ l l y - s c h e d u l e d  (3)  Ld9 n0taff.l: I S  - ~ a r t - t o - s t a r t  (' f a ~ &  .. in( rode: a rn E m I u &~,,,,a sdlet; ..gap w r k  days. appnu. 250 per calendar year. FS - f i n l s h - t o - s t a r t  
#J '2 * :'- p r q ~  w phase: s o l a r  cells 

(2) N ~ P - m r o u r r c  costs a r c  f o r  m t e r i a ) s  m6 0) ResoUtmS 4m defined I n  resources ,'ound-based rasead; .  designates t.st I 
equiprrnt not I ~ l u b c d  I n  r e s c u r c r t  library. 1 erearch flight tests. & * 9 ~ *  Wot l ty ,  0-9 uttb 
1ibraIy. valtles a re  headcount for each type. .yr>nter t echn ica l  9 hfghest. 

.., . . .oldr a r rays  
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SUBJECT 

PROCESSOSS 
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PROCESSIti: 

~----- 10905018 ---- - 
Evaluate ant t e s t  
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I magnetics and 450 s10K 011109018 1 : l  3.4:1 

ma:erials. 1.3:1 3.5:1 
Conr i r u c t  :est 5 . l : l  4.2:' 
e~ t lc lr ; .  and t e s t  
f o r  I c f e ,  e f f l c ienc  
and b~.eakdown. 

Q\ ---- - 
w 

-- r---. . -- 
Can in tegrated syntht -  High-PIV so'lld-state A l l  SPS's Perform subsystem 
s i  zer/transformer and components are using h igh  design study of -- 
tra. rs formers-rect l f ler  h lgh ly  sens i t i ve  t o  power proceqsors. 010905~ 5s1fm Sau as 010905018 
designs be developed rad ia t ion  damage, d!s t r ibut fon include a detat led 
t h a t  a1 lw  ~ransformers rad ia t ion  dr~sel  011109018 + 1.6:O.S 
and coo l i n g  systems Shlcldinq/dmage 
t o  be used t o  sh ie ld  analysis. 
5ensi t i v c  high-vol tage 
sol i d -s ta te  components: 010905038 
-. --- -_^ - . _ - -- ---.-. - - 

4s 010905018 

U w  wel l  can t h i s  

losses to se lect  
t requecsy. 

0109050C8 - 
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achieve lightweight 
and long l i f e  I n  h igh 
voltage. high power 
transformers? 
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c. 

IWLJCATIONS 

Power processing 
equipnent represents 
a s ign i f i can t  ( %10X j 
fract'on o f  the mass 
of some SPS systems. 
Long l l f e  i r  a problem. 

-- 
APPLICASILITY 

A l l  SPS's 
us ing h lgh  
vo l taye 
d t s t t l b u t t o n  

TASU 6 NETYORK no I ~ ~ ~ ~ l ~ ~ , , s  - - - -  1 
N~*-RESWRCE 

COST 

Perform design 
stvCy for  l i g h t -  
weish. l o n g - l i f e  
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esprci a1 l y  1 lqu ld-  
cooled. 
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S P S  R E S E A R C t i  PI. A N N  I N G  D E T A I L  ED W O R K S H E E T  

(1) q u r a t i a s  a n  given In nmnr l l y -sch* (u l rd  (3) L . 9  mfa t ton :  - s t a r t - 1 0 - s t a d  (5) Task nunbering code: M 0f1 DO I C   OM- ,ylj.(ti s,lIcm 
m,-k days. rppmx. ZW) per c r l a n L r  )err. fS - f i n l s n - t o - s t a r t  

d rs lgn r t cs  p m ~ r a  phase: s o l a r  cells 
(2) ~ o n - m s w r r e  r m b  am f o r  n a t e r l r l s  and (4) Rerou~ces a n  dcf lned I n  r r r w r c a s  91  - qmund-bated r?serrch; m d.rl9mec tar& I 

r g u i p n t  not Iylubtd I n  resources I l b r a y .  02 research f l t g h t  tests. - drsrgnrtas P r i e r l t ~ ~  0-9 wlth 
Vdtucs a m  herdcount f o r  each type. BB derlpnstes t e c h n l m l  aoer. 9 rdgmt. 

l i b r a r y .  e.g., so la r  arrays 

'"", 
K t Y  QIJESTIOVS IMPLICATIONS 

QI 
Do 

.- - - -* --- ---- ..---.-------.- -.--- -..---- ...-. -__ --__.I 6 LRGS RLSOURCLS 

I ! i t  R eRlArERS What perfomsance, Fas,t and r e l l n b l e  A l l  SPS'S Cond19ct a rlcsiqn 100 
G j S f P : 2 i I -  d espectal I: fast  010906028 

Sam as OIDP(KO?B 

1 & I ~ ~ f ~ i i t u P -  rcspor~ze, con be 
010906018 F ; I X ! S S : ' t i  I achlcvcd w i t h  hvdc 

r i r c - i t  breaLcrr? --- 
Nor, rel,.~tsle c&n they 400 01 1109018 1.1:2 4.1:2 2.4:2 
be? Uhat type (vacuw~,  Include t e ro -g  

1.3:4 4.2:4 2.5:1 
plbs~na, r4zchan(c1;1) tests  'drop tower. 

I :  3.4:2 
should be used? KC.135. G r  Shu t t l e )  

1.6:0.5 3.5:Z 

as approprldte. 
3.1:1 2.1: l  

- - --.... - - - - - -  01090b028 
.I_ .- - - 

u i l l  power pmcesslr!g 400 01 1109028 
a 
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lacr11:ed f l l t e r l n g  o r  acceptable leve ls  4 C1 
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t h i s  e f f e c t ?  . _ . _ _ _ _ - _ _ _  010907018 _...-_.. 
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S P S  R E S E A R C H  P L A N N I N G  D E T A I L E D  W O R K S H E E T  

( j )  r n n t t m s  a n  q l v m  i n  n o n r l l y - s c b d u l o d  0) 1.9 notat ton:  I s  - ~ U r t - t o - s t a v t  0) Task n m b . r i q  cod~: M 16 a DO E a & ~ ~ g u m  s d j ~ t ;  e.g., ,~l~rm WJJA drys. npprox. 250 per calendar year. f S  f ln lsh- to .  s t a r t  
M designates p m g r m  phase: s o l a r  u l l s  

(2)  on-resource co l t s  arm f o r  m t e r f r l s  a d  (4) Rtrovrres b n  krlmd i n  msource$ 01 . ground-brsd msearchb 00 d m l p n e t r r  LI1a I 
l l b r b r y .  02 research fll h t  t c s l .  E b c f g n r c . s  prlsrity, 0 - ~  w i t h  equiprent no t  lncluded i n  remurces  

l rb r r f y .  Values rn  herdcount f o r  rbd tm. k f g n r t s s  kchnlca! rnr. 9 h f g h s t .  

V 
0 

-..-- e.g., s o l a r  arrays 

NOTES -- 

5:'3PPC,GqA'4 
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t F F t C I S  
(Cl.91) 

SSVJECT , 

5t'ATt;RAfT 
CdXRCIHG 

HIGH 
VOLTAGE 

IMP1 ICAT IONS -- 
Syacecraft charglng 
and r e r u l t l n g  
c i f c r t s  has prodt~ced 
s ign l  f l c a n t  problems 
f o r   me qeosyncl~m~oui  
spatccraf t .  SPS's 
pay r e s u l t  i n  new o r  
unerpected e f f e c l s  
dve t o  size. h i g t ~  
voltage, and htgh 
currents .  

Breakdown ef fects  
m y  l l m i t  so la r  

- 
KEY QUEST IONS 

)low rl ' l spdcecraft 
c l~e rg lng  a t  geosyn- 
chror~ous o r b i t  a f f v c t  
a l a q e - a r e a  spacecraft 
such a% an SPS? 
Wl11 currents be 
lfiipnsed on the power 
d l s t r i b u t l o n  system? 
What dcslon approaches 
can be used t o  avoid 
EM1 and t-fakdown? 
W i l l  the currents and 
c l e c t m s t a t l c  or  
magnetic f l e l d s  
d i s t r t b u t c d  over the 
SPS Introduce new 
chJrging e f f c c t s ?  
,____-___--.-l----I-- 

Can ~ o l d r  drrayq be 
operated a t  h lgh  

I BRCAKD(WN array and/or pow r 
d l s t r j b u t l o n  voltages. 
I f  so, the array/ 
power d i s t r l b u t l t n  
design w i l l  have t o  
be re -  t h r o w ~ h t .  

voltages? What can be 
done t o  e l iminate 
brerkdrdn due t o  p l a s m  
and space charge 
ef fects7 M i l l  there 
e f fec ts  in f luence the 
r.ower d i s t r l b u t l o n  o r  
t ransml t t c r  r y r t m s ?  

APPLlCABlLlTY 

A l l  SPS's 

--- 

TASKS 6 NETWORK NO. 

Conduct a r rv lcw 
r tudy  and a n r l y t l -  
a 1  ~ i ~ l b t l 0 f 1  t o  
p red lc t  e f fec ts .  
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and f l i g h t  tests  
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base on t h i s  
subject t o  Include 
SPS-pecul t a r  
prohlem. 

I 
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p m r .  U)O 
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S P S  R E S E A R C H  P L A N N I N G  D E T A I L  i D  W O R K S H E E T  

m , l  

, I )  :Jrations . ~ n c  given in n o m l l y - s c h e d u l e d  (3)  LIQ n o t r t i m :  SS - s t r r t - t o - s t a r t  (5) Task r u b r r i n g  coda: M I C C  00 E CC b1igcwt.c sq(.ct; a.0.. s t ! t c a  
.2rk drys. approx. 7% per calendar year. FS - f i n i s h - t o - s t r i t  M designates pmgrea phara: s o l a r  u l t r  

01 proud-based rrsrarch; 00 d c s l g n r l r r  task 0 
(2; b n - w ~ r c e  c o l t s  am f o r  mate r ia l s  md (4) R e s o ~ ~ s  drffnad t n  resources 

l l b r r r y .  02 rn n ~ e b ~ h  f l f  h t  CwU. E d r ( ( ~ b c  ~ t f o r l t y ,  0-9 dh 
q u t p e n t  not lnc ludcd  I n  resources BB d o l g n a t t r  technlcr! area. 9 kiphrrt. 
l ib rary .  Values r r e  herdcount for each type. e.9.. s o l a r  arrays 

: : S U S J L C ~  KEY QU[STIONS IMPLI A ~ I O N S  ' ~ P L I ( A I I U ~  TASKS h NEIIWIK NO.! $$~l~~::tE*s flo~~-R~swRC[ 
_1111) _I COST h LAGS , 

RLSWPLES -- 
Can there be put  to  
conr t ruc l>ve  use? 01 11 10019 5- as 0 1 1 ~ 1 0 1 9  

300 
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S m  as 0110u1019 - 
p a e r ,  or  w i l l  they 
Cause other problems? 

011110019 f a n  as 021001019 

.------- ---- -. 
h%dt e f fec t$  ~ ( 1 1  
e l e c t r i c  propulslon suggest s l p n i f i c a n t  w i n g  0111~0014 S a m  r s  0llb01019 

w 
C 

p l a r m r  have on the 

trapped tdd ld t lon  p l r rmr.  Weather e rpec ld l l y  above task. 
be1 t s ?  ef fects  are n o t  ou t  fo r  o r b i t  

o f  the question. tran5fer. 011005029 
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S P S  R E S E A R C H  P L A N N I N G  D E T A l l F D  V J O R K S H E L T  

(1) DUr.tims a n  s i n n  i n  nmul ly-scheduled (3 )  149 nota l i * :  - s tar t - lo-s taf l  (5) Task n u b . r ( q  c d e :  M 88 CZ W E &,ign,m .*jnti r,ltcm 
m r k  drys. appma. 250 per calendar year. FS - f in ish- to-s tar t  M drrl9no1.s p m g r i r  phase: rolrr ulls 

(2) l ~ ~ . - r o ~ ~ c r  r m t s  fo t  materials a d  (4) Reswrc+s &find i n  resourc.8s 0) - 9romd-bbsrd reserrch; ks ignatec task 
+(pant not Included i n  reswrcor  Ilbrbr).. 02 * r rscrrch fli h t  bu. h ( 9 ~ -  PrferlQ, 0 4  
l l b r r r y ,  Values a n  herdcount for each t ~ p .  dc*fpnrt.S t r c h n i u f  am,. 9 hlghrrt. 

*.g., wlrr a r r r n  

---- -.-----.- 
r i v  OII S T  iotis IMPL ICA~ION$ 

60 01 1501018 

degradation. 
a ~ m r l  inq effects, 
aPrry  f a b r l c r b i l l t y  

011101018 

Reric* research 60 
01 1501018 
OllXROl8 

SPs? drgrrdrtton, 
rnnerl lng effect$, 
g a l l l a m  productlm 
and array 
f b l r l c r b t l i  ty. 

01 l l01028 

R ~ S W I C L S  -- 
1.l:l 
2.1:2 
2.2:1 
t . 3 : 1  

------____.___^___ 

4% O l l l o io ia  
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sum 4s Ol l lOlOl8 

- 

0 
C1 
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^. -_ -_--._--_. . _ ...--- - 
Are m y  o f  the alternate Asselsnant I s  r cqu lnd  A l l  Revleu nse t rch  
photovolt4tc techno\ogie! t o  deLerm(ne wtler.her p h o t o ~ o l t r i c  resutts: assess 
ready for  SPS develop- a1 ternr lc  technolog!es SPS's M S S .  Cost. 
men t ?  should move Into deq rrda t Ion, trchnlcbl uncrr- 

providr? I n  rescat ch. tainty, productlm, 
and f a b r i c a b l l ~ t y .  

60 

---------- - . 
____I__ 

l l lSOIOI8 



S P f  R E S C A R C H  PLANNING; O f T A  l L  E D  W O R K S H E E T  

(1) Durations a m  given i n  normally-scheduled (3) La9 notation: 53 - s ta r t - to - l t a r t  (5 )  n d w r t n ~  code: M 68 CC 00 E LC dr' tgnrbr 6ubj.ct; r.p., r g l g c a  
m r k  cbp.  appror. ZM per calendar year. fS - f i n t sh - to -s ta r t  M Ls Ignr tes  pmgrm phrrr: solar cdls  

01 ground-based research; 00 d . t l ~ r ~ ~  task 0 (2) *n-rcrourc. c a r u  a m  for r s t . r l a l s  and 4 )  Rc~@rrces hffmd I n  msourcrr 
I I b r r w .  02 rescrrd, fit h t  testr.  E brs~gn8t.r pr lor f ty .  0-9 " 1 ~  

equtpent  not included In  r e s o u n o  
Values are haadcount for each type. 00 dotgnr tes technla? area, 9 h f g k t .  

l ibrary .  r.9.. solar arrays 



What gu~d rnc r  should :he ln rey 'a tad 
given t o  the MPT3 o e r f ~ r m r n r r  o i  W1S 
tethnoiogy program? tr thnoloqy i s  c r i l l r a l  
uhat do the c v n I ~ $ n a  to  overa l l  SPS . . - - - - - - - 
technolow resu l t5  d ~ s t s ~ m ~ n t .  
mean I n  term o f  
e f f lc (ency.  MIS, 
cost , no1 r e  und 
hannonlcs, and l i f e ?  

Prortdv gutdancr ; 
r e f l r c l  r o c r r c h  
resu l ts  I n  updblcs 
o f  reference 
mIcmwavI 3ystemS. 

( I )  Durrtcon, a m  glwen In norml ly - rchedul rd  (3) I d 9  nota t ion:  55 - gtart- to-St&rt .  (5) Task nub.ring Cod . :  M BB U DO L tL & r ( p m w  ,&jrct; r.q., 
,,orb &YS. appro*. 2W wr ca)en&r year. FS - f l n i s h - t o - s t a r t  

AA & , ( 9 ~ t r %  v m g r r  phr?r: ro lu  ullr 
(2) hn-m$ourca =-*s - -, f o r  n t ~ r < a ) s  a d  ( 1  Rerwmes are d . f l n d  i n  r e ~ o u r u r  01 . Qround-based msrarchb OD dn(pnr t8s  h k  # 

w l p a n t  n, t (nc' - .i tn  - r r w r c e  I l b r a t y .  02 rrsebrch f l l  h t  kru. E h f g n r t a  prlorlty. 0 4  
1Ibrdry. Values a n  herdcount fw each typm. h%fpnrtrs technfcr? rma ,  9 ht-t. 

e.9.. so lar  b r r y r  



(1) Durat inr  s r e  glrm l n  nonnlly-scheduled 0) La9 notbtlon: 55 - rtbrt- to-s tart  (5)  Task nimb.rlng rod.: M 8s ,-- E 
wrk 6 y s .  appro.. 750 per calendar yrar. FS - f ln irh-to-s tart  6 c r f ~ ~ b r  nrb j~ t ;  e.0.. r()fcon dcSlgnbtts Dmgrn phase: S O ~ C  C e t k  

(2) bn-rrrourcc  rcnu arc ,or malcrtals and (4 )  Rcrwrces are defined In resources 01 . Qmund-based research; Do d o i g n r t o s  tnt # 

cguipntnt not 1wluded i n  I e r w r c e s  l ibrary. 02 m e a r c h  f l l  h t  tests. E Csi~mtm PHorlty, 0-9 r f t ~  

1 lbrrry. Values are headcount lor  each typ.. BB & s l g n a t n  trchnfcr? area, 9 h f ~ ) m t .  
c . 0 . .  so lar  a m a n  



Durrtlonr are given I n  normally-scheduled 
work days. appmr. 250 per calendar year. 

Non-resource cmts are for  materla\s and 
e q u t m n t  not Included i n  rerwrces 
I fbrrry. 

Lag notatton: 55 - start-to-statf  
FS - f '  * ish- to-stad 

Resourres a r e  defined i n  rcrourcrs 
l fb r r ry .  
Valuer r r ,  headcount far each typ.. 

fsskn\Rberingcodr: M B B t C  W E .  
M desipnaus p n q r r  phrrr: 

01 - ground-bard research; 
02 - rcrerrch nf ht tests. 

88 dolqnstcr techniu! area. 
e.9.. solar arrays 



(1) Durations a m  pirer:  I n  normally-sched.11ed (3)  La9 n o t a t i m :  5 s  - s t a r t - t O - 5 t a r t  (5) Task nunbering code: AA 80 CE 00 E 
work da,p. appmx. 250 per calendar year. FS - f l n l s h - t o - s t a r t  

CC b s f 9 n a b s  subject; e.g., r{licoa AA d c s i g ~ t e s  program phase: s o l a r  c e l l s  
(2) won-msource custs a re  f o r  m a t e r i a l s  and ( 4 )  Resources are  def ined I n  r rsourccs  01 9mund-bared research; 00 darfgnaLcr a s k  4 

equipment n o t  Included I n  rerources l i b r a r y .  02 research fli h t  tests. E &sfgnat- p r i o r l ~ ,  0-9 
l i b r a r y .  Values are  headcount f o r  each type. desi9n.tcl technira! area, 9 h ( 9 b t .  

e.9.. Solar w r a p  
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1.7:1 
2.1:1 
2.5:l 
3 . 2 ~ 1  

- - .- -J---~ -- -. -- .-. 6 LAGS . -- 01 11 
: ;BtD 5 r : ' L n s  What f l ~ g h t  ~ . u n t r o l s  \;srss~r~ent i s  necprrdr) A l l  SPS's Revlcw rcsearct, 6 

syste~ns study 60 011506010 
carr led forwdrd I n t o  technologies. ~ S U I  L S :  s t a b i l l  ty. 
dcvelavmant? C o n t r o l l a b i l i t y ,  

dynamlcs suppres- 
$(on, mass. cost .  
C w p l e x i t y ,  con- 
f i q u r a t l o -  e f f r c t s ,  
and r e l 1 3  l i t y .  
Set de r l t e r i a  
and sc' . 
techn gles.  

01 1106028 
- - - - -- .- _ - 

Yhat data mandyement Review and assetsment A l l  SPS's Revicw research & 
systrms study 01 1506928 

I 

resu;ts: mass, 

How w e l l  w l l l  the 
developing f l i g h t  con- 
t r o l s ,  data, s t ruc-  
tures t e c h n o l o g i o  work 
together t o  c o n t r o l  an 
SPS? 

---I._- 

.1:2 
1.2:2 
! 4:2 
1.7:2 
2.1:1 
3.1:2 
3.2:l 

01 1106028 

tec tu res  are best sui.ed 
t o  SPS7 Are t. -re 
conf i g u r a t l o n  consldera- 
t i o n s ?  

._ _ - ___.__I *_ ._ - 
Integrated understand- 
ing  of dynamlcs and 
c o n t r o l  are essent ia l  
t o  SPS success. Ver l -  
f i c a t l o n  of ac tua l  
system s t a b i l l  t y  and 
c o n t r o l l a b i l i t y  must 
be by s i m l a t i o n T a n a  

In tegra te  s t ruc tu re)  
dynamlrr and con- 
t m l s  alralysis w i t h  
con* i g u r a t i o n  
Options. P e r f o n  m 
In tegra ted  dynamics 
s imu la t ion  and 
asrcssment. -- 

N 

P 
I- 

c..l 

-- - .  . 

techoolop(es. 

- -- - -- 

A l l  WS'S 

ys is .  

350 

r o s t  , c a p l e x i  ty,  
r i s k  o f  s o f t w a n  
validation, f n i l u r e  
tn?e*ance and 
system l i f e .  Select  
b e s t  approaches 
and technologies. 

01 1106038 
- - . ~- 



S P S  R E S E A R C H  P L A N N  l N G  O l T A l l  E D  W O R K S H E E T  

t lona and deta i led  
1ng f l i g h t  controls sys tems dynafilcs are :.!:! o dynamlcs and con- 

IS W 

I technologies to the SPS p r l w r y  design and 
systms? I cor t d r i  v a n .  I 

- -  . - 
y s ~ ~ J ~ ~ ~  - K I Y  C 4 51 !OMS IMPLICATIONS .- 

:tS::u What I s  the mest +:onom- S~ace  transpor:atton 
ST:~;ES l ca l  overa l l  7n le~rbged i s  expected t o  be the 01 1108028 

space transp0rta:lon most cos t l y  oPcrdt!onal 
system (and e v o l u t ~ o n  element of SPS. analysis and def t -  
thereof) f o r  S O $ ?  rihat Savings i n  t h i s  area n i t ton .  taking i n t o  
slze and perfo-bnce w i l l  have high econa -  account the dcvelop 
should each of :ne f c  leverage. in9 research and 
vehicles haue? b h  do 545 systems study 
they jntertace amng 
themselves and w i t h  Other 
operational ele-ents? 01 1108018 

------ -----.-. --- 

Uhat space transportatton Space trdnSpOrtUti0n A l l  SPS'r k v t c w  and assess 
deveiomnents should be systems are l nhc rcn t l y  SPKe trrnsporta- 01 1 SOW18 ss 011108018 
pursued i n  tne SPS long-lead sched~ le  tfOn SySt91ns 
developnent phase? Uhat ) tems. research and study 
i s  the t iming for  others? n s u l  ts  and f u t o n  

needs. Reconnsrad 
development actions 

011108028 

t r o l s  r r sea rch~  
deve l o ~ d  under I I I I 
other t a s k s .  Con- 
duct an integrated 
sy5tcn.s review. 
Provide system 
deslgn guidelines 
and c r l t a r l a  

011106018 

(1) D u r a t i a l  arc gi ren I n  ?oraully-scheduled (3) 1 4  m t a t i o n :  SS - s t . r t - t o - s t8 r t  (5) Talk numbering c*: M tf 
~ t - k  Qp. appmx. 250 p.r calendar year. FS - f t n l sh - to - s ta r t  CC kst9nbces subject; 0.0.~ s ~ j ( ~  

dcslgnates p r o p r m  phsm: solar cells 
(2) h n - r e s o u r e  c o r u  are f o r  mater ials scd (4) ~ o a r r c e s  arc defined I n  t r rourccs  01 - wound-based research; 

dcrjgnrtec tark 
~ u t p a n t  not 111~1u6td I n  r e s a r r c n  Ifbrrry. 02 - research ni ht mu. ~ r l o r l ~ ,  0-9 r(tb 
l i b ra r y .  Valucs a r c  headcount for each type. 88 &signate* technlu! am*. 9 ~ w t .  

e.9.. so la r  arrays 



K E Y  OBfSTlLlNS APPI I C b B I L I T  

What i s  the creferred 1 complete and de ta i l ed  A l l  SPS'r 
ove ra l l  Jystrm, approach e v l e w  i s  essential t o  

needs s ~ c h  a s  warehousing 
l o g l ~ t i c s .  c m a n d  and 

I :o SPS con:truction. i n -  ' i na l  plannlng f o r  ?he 
c l ud i t~g  a l l  supporting development phase. 

con:-ol, data rndr.agemnt. 
etc.  What spec l i i c  
development problems 
* k i s t  tha t  shocld be 
resolved by the develop- 
mcnt phase. 

What are the overa l l  
integrated operations 
requl-  4, including 
de ta i l s  not  covered i n  
e a r l i e r  studies such as 
secondary equipment 
i n s t a l  .ation; SPS cor r  
f l gu ra t i on  control .  
q u a l i t y  assurance, and 
incremental checkout? 

Octal led  analysis and 
d s f l n l  t l o n  i s  essentla 
t o  usderstandlng t o t a l  
costs , problem a reas. 
and drvelopment needs. 

Power transmission sys- 
tem must respond to a 
wide va r l e t y  o f  I n t e r -  
face and onri mnmental 
canst ra ln ts .  Oeslgn up- 
date i s  needed t o  selec 
technologies and guide 
, development. 

-- 

A l l  SPS's 

T A S U  6 tdfTVORI: NO. 

Cond~~c t lntegra ted 
r e r i m ,  ana?) 05, 
and assessment o f  
a l l  SPS const ruc t lo  
technology and stud, 
work. RecamPnd 
development phase 
a c t l v l t i e s  t o  re- 
solve problems. 

Conduct an In-depth 
in tegra ted con- 
s t ruc t i on  ops. 
analysis w i t h  
simulat ions as 
appropriate. 

------ 
Conduct s detailed, 
in tegra ted ana l j s l s  
and design study. 

(1) Durations a n  given tn n c m 1 1 ~ - s c M u l e d  3 Lag 1mtd t fm :  - s ta r t - t s - s t * f l  (5) Task n m b e - h g  code: L1 rn cc rn a h(gmt.s s*,et; e.g., s,lbl 
W-~L days. appmn. 250 per calendar year. FS - f i n i sh - to - s ta r t  

desfgn~tes progrrn phrse: so la r  c e l l s  
(2) Nor?-rrsource costs a re  f o r  material. and (4) Resources are  def ined i n  resources 01 - 98 :::? >wed research; no d e s f p n . ~  w # 

~ u i a * n t  n o t  included i n  re ;ourca ? Ibrary .  02 = research f l l g n t  tests. ~ S ~ S W ~ S  PrlorltJ,  0-9 dt), 
1 ibrary. Values a m  headcount f o r  each type. 88 derignates technical  amr, 9 h w ~ t .  

t.9.. so lar  arrays 



S P S  R E S E A R C H  P l  ANN lNG O E T A l L  E D  \ ' " O R K S H E E J  

0) b r a t \ m s  are given in  nonmslly-scheduled (h' La9 notatton: SS - start-to-start (5) n*rfW AA 88 CC DO E C t  desigm& lubJrct; r.p., t l ltca 
~ r &  &y~, appmx. 250 w r  calendar year. f S  - f5nlsh-to-start 4A designates pmgram phaw: solar ce)ls 

01 - ground-based research; 00 destgnates task # 
(2) Won--rource costs srr ;or materials and (4) Resources are defined In resources 

I<brbw. 02 - research f l  t ht tests. E k i g n r t e s  p r i o r i ~ ,  0-9 dt, 
equiparnt not fncluded I n  rcrourccs Values ore headcowt for each type. tlR designates techntw! ama, 9 h \ g k t .  
libravy. t .g . .  solar arrays 



S P S  R t S E A R C H  P L A I \ ; N e ~ * G  D L T A I L E D  WORKSHEET 

- .  ---- 
SUBPROGRAM SLBJEC1 N o r ' - R f s ~ R c ~  FED (UOtW. DAYS) t O l  b L4GS RESOURCES 

01 11 
GELD HOW * .  re 41-e the ZOO 01 1510019 Saw as 011110019 

SIUOIES rhm?es requsred by 
S D ~ C Y  envi ril'.r,.en: 
e f fec ts? Yhat 5 e c l f l c  
deve\opment act\v: t tes 
arx r.eeded? 

~ 

011111038 3.1:l 

analysis resu l t s  1.4:2 
r e f l ec ted  i n  SPS 2.1:2 
reference Jesi gn Imprave. econonics assersarcnt. 2.2:2 
wintr oh chmge,? 2.5:2 

- 

0 

N 

-.  . 

NOTE.  -- 
( 1 )  O.~rat lo~~s a m  gtven I n  nom l l y - schedu led  (3: . nota t ton:  SS - s ta r t - t o - s ta r t  Task n w r f n g  code: M BB CC OD i CC ter\gnrtr -.bjtct; c.O., rlllca, 

wort days. appror. 250 per calender year. FS - f in tsh- to-s tar :  A4 designates p r  ,rmn phase: so lar  b 

01 = gmunc -based research; 00 desfgr . t # 
(2) wn-resource c o r a  are Ivr rnater lals and (4) Resources are  def tned I n  resoorrces 

l (bra?y. 02 * research flfght tests. E ~ ~ I P M  . , rlty, 0-9 w f ~ )  
equipnpnt no t  Included I n  resources 

Values aro headc,ul~t for each type. BB k 4 q n a t e s  t e c h n l u l  area. 9 hlghcrt. 
l i b ra r y .  e.9.. so la r  arrsys 



A C l I V l I t  D C S C R I P T I 2 N  Q U I I A -  t B C E S t v b  
N u R ~ ~ I  H (  S )  t l U N  CODE COOK CORE C O S T  (Sb 
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SO A R  4Rf'4Y IP:CHNOLOGY: S T A R T  '1 
S I L I C O N  A H H A Y S :  S T A d l  0 
DEVELOP nrt;rc CELL OESIG~U L P R O C ~ S S  750 
CON'IbCI  e A r I 1  I T I O N  i F F E C I S  At10 A N N C I L I N J  lf  S T S  50 0 
O F V C L O P  L N C A P S U L A  r l O N  1 t C H N l Q U E S  7 5 0 
R A I I I A I  I O Y  Y l Y N E A L  1 E S I  BLA;SEO P A N E L S  '00 
I &  S T  Y. ~ V A L U ~ I C  ; C L L / ~ ) L Y T  PHOD PROCESSE': t 3 o 
l E S 1  & EVA ' .UA l t .  S E R P L C  P H L O U C t I O N  P A N E L S  150 
G A L L I U M  4 P , C N l n L :  S I A Y r  0 
I C : ; ~  C ~ L L  P A I !  IL .;UIISII~AIC IEC~~NIIIU'S H50 
R I D 1  A 1  I O N  K A N N ~ : A C  l E 3 l  GA4S C E L L S  50 0 
' t S I  L i V A L U A l C  E N C ; P S U L A I I O N  l r C W N l 0 U r S  1 5 0  
RAUIATION r ANNEAL 1 4  sr SAMPLE PANCLS J O G  
t t  S r  6 C V A C U A l C  C L L L I I I L K I  P R O D  P R 0 C I : S S C S  19 0 
1 C S I  C F V A L U A r C  S A M P L f  P R O O U C r l O Y  P A N C L S  150 
I C q 1  K D E M O N S r q A l E  C . S L L 1 U H  H t c o U E R I  40 0 
H F  T t 4 1 1 C H  A L r C H N A r C  P / V  T E C t i E f O C O G I t ~ S  150 
K V P L O R F  A R H A V  F A D  P R O C E S S E S  F O R  A L I S  750 
C D N O U C r  CHAMHCW PLASP' T C S l S  ON C A N n l O A I E  A R R A Y S  500 
O C V C L O P  M l T I O A T l N G  O F S l G N  O P I I O N S  A S  REDO 150 
r n f  HHAI. S Y S ~ E % S  - SIAHI o 
LONG-DUH T H C B Y A L  C o t u r R O l .  C O A T  ~ C S T S  1250 
' ;Fd /N ' )VTL S U N  C O N C C t 4 T H A I O H  O E S I I N S  200 
t I i C 4 M A L  F P I G I Y E 3  - S T A 4 T  C 
CCHAHI ;  1 U U t : I N i  6 nrx oi:v r rr sr 15 n 
F L  I U D  S Y S  r( J U I 1 4 T t  WE I E O H O I O  P * O T  T E S T S  450 
H f  h1 P  :PF r C C I I N O L Q G Y  Df J E L O P M E Y I  50 0 
C l H C U L A T  [ N O  I W C R n l L  C O N r R O L  D E V Z L  500 
S P A I ' C  R r V A I R  O F  F L U I D  S Y S  T f C H N O L O L  7 30 0 
? € N O - G  H E A T  Ifi N S F E H  400 
O C V - L  I N r E S H l r f  O R I D I A I O R  r F C H N U L O G Y  400 
Of V f L  Sc ~ ' : t  L I Q ~ I I Q  M E T A L  : O N I I I N  T C C H N O L O G Y  700  
' J C V C L O P  * A d l A l O R  P R 0 0 t ) C l ~ O N  I E C H N O L O O V  500 
P O r F R  I ? A h S Y I i S I O N  4 P E C k P t I O N  - S T A R T  C 
DECCLOP I+*:IC K L Y S  TROY ~ C C W O L O G Y  750 
> C U E L O P  K L Y S T R O N  V O O L I N O  C A P 4 f # f L I I Y  600 
D C V E L  I N l C C R  U L Y S I R O N  C P H O O U C I I U N  TEC!lNOLOQV '500 
ANAL 0t.s 6 r rsr  K L Y S T R O ~  pn OPIIUNS 200 
D t  VI.L?O R A S I C  C l  A  tCCHNO! .OGY 750 
A N A L V I E  6 ! ) t V C L O >  C F A  T H L R H A L  C O N I R O L  400 
OEYL L O P  CFA P H U J U C l I O N  T C C H N O L O G Y  "00 
A C 4 ' J l R t  u T F S T  C A N D I D 4 f l  S O L I D  S I A T C  O E V I C E S  qJ0 
O T S l b I i  J. tCSI  1 1 1 - t F F  A P P L 1 F I ; E H S  400 
O ~ S L C N  I ~ t s r  I N ~ Z G R  AMPSI O E V E L  PROO TECH 500 
J N l F G H A r E  A M P S  U11Jf R A D I A I O R S  50 0 
S f L i C l  K T t ' S l  O l r l t R  AMP D C V I C C S  400 
C O N I I . Y U L  O L V C L  OF !;PWEAO S P E C T R U M  Pit  C O N  900 
I N V t  Sl I G A l U  A L I E H N I I E  P H  C O N  0PllOh.i 400 
0 3 E A O R O A R O  L C V i L  P H A S C  C O N T R O L  9 P 1 I i ? N S  400 



DESIGY I TEST P H  CON SYSTEM COMPONENTS 
84EAOHOARn REF PMASt O lSTR O?TIONS 
DESIGN L RREAOHOARn PH CON RECEIVERS 
TCSl  RASFCINE it C l  I LNlCNNAS FOU A A h n M l O l t l  
A N L L Y I F  1O:dOSPHEWL CFFECIS ON PI1 CON 
DESIGN F A d  Z 1 f S T  SUflSCALE SUHPRAAIS 
T C S I  LOU-L IC APPROACHES FOR SUUAARAYS 
f E S 1  FOR L : L l M I N A l L  HULTIP4CTJH PROHLEWS 
OES ~ C S T  6 ,-VAL I O U  uAcs/rncr r c c ~  
A L I A L Y t f  11. N F I I  N i  & E ' I I  fFFt.CTS ON ANTCNNI, 
I f S l  & S I K J L A I L  E M 1  CFFfCTY 
A N A L Y C ~  S C R - P A Y A L L C L  HOnduP OF SSPA 
T E S I  S E R I E S - P I R I L L f L  HOOKUP OF SSPA 
APIALYCC C SlPllJLATL AYfCi lNA STRUC DVNAMICS 
ANAL L S I M  ANft-NNA MECbi A IMING 4 CONlROL 
A N A L I 7 C  I~CAM i A F E l V  L D E F l Y f  RE00 E Y S l f M S  
K T S t A o l C u  r A s s t  !., LASCR XMSN OPTIONS 
TEST P / V  C D q q ~ t R S I O N  OF LASER L I G H T  
TEST ALIERNATC @LCONVERSION TLCHNOLOOILS 
ANALYlC RCCTf N N I  OPTIONS 
T f  $ 1  dCCr'NNA O P l t  ONS 
SPS 3THUClU7CS - START 
n E v t  L 6 E K P L O Y  OEIAILEO SIR DIN n o o C L s  
A N A L I I C  L I ~ H T U F  AGMI  FLCX STRUCTURES 
F A 0  L I L S T  R E P H E S t N i A l I V C  S l R U C l  I l L M S  
0 t S 1  ANAL. 1 i C T  J O l N l S  L FASTENLRS 
D E S s  ~ N A L I  T t S T  THLRM PROT/CONTROL TECHNOLOOY 
A:9ALYCi : 1 t S r  SlRUC PHOOUCf I O N  lECHNOLOGV 
E A T f U I A L S  < PdOCFSSES - S T L R l  
SURYEb L S t L L C r  C A Y O l n A l E  M A l L R I A L S  
J E V t L O P  R A I L S  L l F E  TESTING IECHNOLOGY 
L l F L  l E S T  i A N O l l l A l E  M A I E R I A L S  
TEST ~41-TEMP COWPOSIlFS FOR L l F E  L OU14AS 
O E V C L  LOU-crr YAVCGUIOC MATERIAL 
O E V ~ L O P  o p r l c s  M A T C R I A L S  
F L I G H T  L SYSlCM CONIROL - S T A R l  
R E V I E U  6 OtVCLOP F L T  CONTROL THEORY 
OEYtLOP ALGOWI THMS 4 SOFTYARE APPROACH 
A14L SfNCOK ,?COTS L ASSESS lCCHNOLOGY 
COL9UC I SLNSOH l f  ST P90GttAM 
A N r L  L DESIGN LARGE CMGS 
CONUUCI U H ~ F L I I ~ R N G ~ M O ~ O H  RSSCIeCH 
ANALYIC 6 I t  i r  OlHCW ACTUAI ION TECHNOLOOILS 
n t v c c  o r  r~ n ~ ~ r  MOUE T. SFTUC APPROACH 
OEVt I. M A I N  CnMPUTER M O U E  L SF IYF, APPCM 
OEVCL L 1 C f l  TL tCTAO-OPTIC O A l L  A C 9 U l S  TCCM 
SPACC COVSIR L M A l h l E N A N C L  - S l A l t l  
CONTINUE O E V t L  OF U f A n  MACHINE TECH 
OERIVL; COMPREMLNSIVE S l R l J C l  OCS R E 0 1 9  
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A L T f V t  I Y  O C 3 C A I P T ' O N  OUAA- d H C CST*O 
h u ~ n f  v( '; r TION cnot: C OOE CODE . COST as1 

-------------- .---------------------- . . ---------------------------- .------------------------- .*------------------- .-------  

1 0 1 0 1 0 3 1  ANAL* UCSI TEST ALTERNPIC FAU TtCHNOLOGIES 9 0 0  1 0 1 0 1 0 S 7  
l J I n 2 0 1 7  DEVEL M A l L S  d E Q U I P  HANDLING TECHNIQUCS 5 0 0  1 0 7 0 2 0 1 7  
l O I U J 0 l l  UCSI A%ALo F A n s  l U S 1  I h l E G R l l Y  I S S U H  MCIHOOS 3 0 0  1 0 1 0 5 0 1 7  
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1 '3203015 I I I I I I I I I  t l X 1 1  
F L I U O  STS b JOINTS METE03010 PROT TESTS 

\r I'lZOIC17 X R A X X X X M W I X X X X X X X K X X W I  
\ r l  I I I I I I I I I  1 1 1 1 r  

Hlh? PIPE TECHNOLOGY DEVELOPMENT ~ X X X X R X X X X X X X X X U W X U X K K X K I  
l d L J 1 0 2 I  1 1 1 1 1 1 1 1 1  I I I I I  

t I  RCULATIYG THERMAL CONTICL DEVEL XXXXXXXXXXKXXXXXXXXWXWIXXXX 
1 3 2 0 4 3 3 7  ~ I I I I l I I X  1 1 1 1 1  

SOACE REPAIR OF I.LU10 SYS IECHNOLOGY X X X X X X X X X I X X X X W X  
102C13 t 7  I k l I I I f I I  1 1 1 x 1  

Z f R r - G  HLAT lRANSFEA XXXXXXXUX B X X X X X X X X X X  
1 0 2 0 r c 5 7  t I I I I I I 1 1  I I I l l  

DIVEL I N  TEGRhTED RAOIA I03 TECHNO1 9 6 I  X X X X W X A X X X X X X X X X X X l X  
1 C ? 0 ( 0 6 7  

OIVEL SPACE L IQUID METAL CONTAIN TECHNOLO61 
1 9  34D78 I I I I I I I 1 I  l I I 1 1  

QLVELOD RADIATOR PRODUCTION rECHNOLOGY X X X X X X X X X ) X X X K X Y Y X X X Y X X X X  
13299388 I I I K I I I I I  1 1 1 1 1  --------.... ~~-~-~..o~-~-..---~~~---~~.-.~----m..~~-~----~~~..-.--.-~~----o..-~p~....-- . . - I - ~ - " . . ~ ~ . ~ I - . ~ ~ Y ~ . . ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ . . ~  

MODE=O/FR / o a a 1 9 8 0 a o a ~ ~ ~ * o 1 9 8 1 o o o o ~ * a ~ 1 9 0 2 a ~ ~ ~ ~ ~ ~ a 1 9 8 ~ m  .oofia aa198+aaoa/l9850 
ACTiVIiY 0 E S C R I P T 1 0 N JF~AI IJJASONDJFMAYJJASONOJFHAMJJASONDJF~~MJdAS~OJFMA~JJASONOJFM~J  -.-- ---------U--------.&-.. - ----. .--.----.--.----.-.-..--.-----.--..-.-----.-------.----o---------."e --*--.---.-----.----" 





SOLAR P O Y L R  I A T t L C I t t  

I U W  O L T t  S O M L V 1 9  1 5 4 O M R I  Y O R K I N G  S C H C O U L E  M O d C C T  STcLRT l S J A ( Y 8 i l  

P I O J ' C T  6 H t R  R C J C A I C H I  O C V E L O P M L N T ~  L L V A L U A t  I O N  BAl& C O W R C ~ I O W  2 1 3 U C l l  

C)DE 3 MICROMAVC POYCR T R A N S H 1 3 S I O Y  SORT COOES 2 s  PABE I 
. ~ " ~ ~ ~ ~ ~ ~ - o * ~ o " - o - - - - ~ . - ~ - ~ - . ~ - ~ - - ~ o - ~ ~ o - . ~ ~ o o . ~ - ~ ~ . I ~ ~ ~ ~ ~ I ~ ~ ~ ~ - - - - ~ o - - . . ~ - - ~ ~ ~ ~ ~ o ~ ~ . . . . ~ o o ~ ~ ~ . ~ o ~ o . o ~ . U ~ ~ . ~ o ~ . - o . o o I . . o ~ . .  

MODE=3/FR 1 0  m m 1 9 8 0 e ~ ~ ~ / ~ m ~ 1 9 1 1 ~ ~ o o / ~ o o l 9 8 2 o ~ a ~ ~ o o o l 9 8 3 e o ~ o / o o o l 9 8 ~ e ~ ~ ~ 1 l 9 ~ ~ ~  
A C T I V I T Y  0 C S C R I P 1 I 0 N J F M A N J J A S 0 N O J F ~ A I J J A S O N ~ ~ W ~ A R J J A 8 O N O ~ C ~ A ~ ~ A S O l O J P R A r ) J J A I 0 M O J F ) r A I I J  

-0--- . o ~ - ~ ~ ~ ~ ~ ~ ~ ~ - - - ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . o ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ . o o . ~ ~ ~ ~ o . . o ~ ~ ~ ~ ~ o ~ . - ~ * ~ o o ~ ~ o . ~ ~ . ~ . ~ ~  ~O~.O"OO. 10-0- o---. ~ ~ . o . - . o o ~ ~ ~ ~ ~ . , .  

1 1 1 l I I I t I  1 l 1 I I 
P ~ U E R  TRANSMISSION 4 RZCEPTIOW - S T A R T  n 

1 9 S O D b O J  I I I I I I I l l  1 1 1 1 1  
D S U E L Y P  B A S I C  K L V S l R O N  T :CHNOLOtV  X I X X I X X X I X U Y X X X X X X X X I X I X X X I X X X I X X X I I ~  

1 0 3 3 1 9 1 9  I I I l ~ ~ I I l  l I 1 f l  
OSWCLOP N L Y S T R O I  C O O L I N 6  C I P A M I L I T V  X X I ( I X X # X X X X X X X  l X X W X X X  R ( I X U X l l Y  

11801029  I I I I I I I I r  I I I I K  
OEUEL  I Y T E C R  U L I S l R O N  G m R O O U C T I O N  TCCHMOL00V  X I X I I I I X I  D X X X I X X I W X I K I X I X  

1 0 3 3 1 0 5 8  l 8 I I I f I I I  l t l l !  
A I A L  DES L T E S T  U L Y S T R O N  P I  O P l l O N S  X X I I X I X X X Y  

1 0 3 0 1 0 1 6  f I I l I l I I I  I I I l I  
D C V E L O P  O A S I C  C I A  T E C H N 3 L O C I  XIIIXWWXMIIIXWIAII~XYIIIXIXXIXWI(IXXXX 

1 3 3 0 1 9 S 9  
A Y L L V Z E  S DEVELOP C F I  TMSRI IAL  CONTROL 

1 3 3 0 1 0 6 9  
D C U E L O P  C F A  P R O D U C T I O N  T I C H N O L O O I  

1 0 3 0 1 0 7 8  
L:?>IPE L TEST CINOIDATE SOLID STATE OCVICCS 

1 ' ? 3 0 1 J R 9  
O S E I G Y  L VEST H I - E F C  A R P L I F I E R S  

1 0 3 0 1 0 9 9  
O Z 3 I G Y  & T L S f  I N T E B R  ANPI* OCUCL P R O 0  TECH 

1 0  3 3 1  1 0 9  
I V l C O R I T E  AMPS U I T H  R A O I 4 T O R S  

15331 119 
SSLECI c ~ E S T  OTHER rnp XVICES 

1 9 5 0 1 1 2 8  
C 3 Y T I Y U E  OEVEL  O f  S P R E A D  SPCCTRU(I P M  COll 

1 3 5 0 2 5 1 9  
I Y U E S T I G A T E  A L T E R N A T E  P M  CON O P T I O N S  

1 0 5 0 2 0 2 9  
8 9 E A O H O A R O  b € V A L  P H A S E  CONTROL O P T I O N S  

1 9 3 0 2 0 3 9  
O C S I G Y  b TEST  P H  CON S V S T L I  CORPONENTS 

1 9 3 0 2 0 4 9  
OQEADMOARO RCF P H A S E  O I S I R  O P T I O N S  

1 0 3 0 2 5 5 9  
D S S l G Y  L BRELOBOARO P M  C O N  R C C E I V E R S  

1 5 5 0 2 0 6 9  
I S S f  BASELJ4E L A L T  AMTENMAS P O I  B A N O Y I O T H  

1 0 3 0 2 0 7 9  
l Y A L l Z E  I O N O S P M E R L  E F F E C T S  ON P M  C0.1 

L O S O 2 0 8 9  
D C S I 6 1  F A 8  b T C S t  S U B U b L C  S U B A R R A V S  

1 0 3 3 6 0 1 9  
T C S l  LOU-CTE APPROACMEL ;OR S U f l A R R A V J  

l U J b l r O 2 1  
T:5T FL T M I N A l f  R U L l I P A C T O R  PROMLCNS 

I I K I l t I I I  l l I I l  
X X W X X X K K I I I I I W X X W X K I  



1 0 3 0 4 0 3 0  
0-:S T E S T  L E V I L  L O U  MASS/ARCA T E C H  

1 0 3 C 4 0 4 4  
A V A L I L E  T R 4 N S I E N T  L C H I  E F F E C T S  ON 4 N T t N N A  

1 0 3 3 5 3 1 9  
E S T  L SI~ULITE E n x  EFFE:TS 

1 3 3 0 5 3 2 8  
AIILVZE SEQ-PIRILLEL HOO<UP OF ssea 

1 3 3 3 5 1 1 4  
WSST SES 1 E S - P A R L L L E L  HOOCUP O F  SSPA 

1 0 3 0 5 1 4 8  
A V A L I ? E  h S I M U L L T E  A Y T L N Y A  STRUC D V H 4 M I C S  

I l 3 0 6 J l R  
LYIL s s r n  ru rwwr  RECH IIMING a CONTROL 

1 1 3 0 7 0 1 R  
A Y A L I Z E  8 f A M  S A F E T Y  t D E F I N E  REOD S V S T E H S  

1 3 3 0 8 0 1 9  
R:SEA*CH ASSESS LASER x n s N  OPTIONS 

1 6  3 9 9 J L 9  
I Z S T  P / V  C O N V E R S I O N  O F  C I S E R  L I O H T  

L O 3 0 9 0 2 9  
T C S T  A L T E R N A T E  R E C O N V L R S I O N  T E C H N O L O G I C S  

1 0 5 3 9 0 3 9  
A Y A L Y Z E  RECTENNA O P T I O N S  

1 3 5 1 3 0 1 9  
T 1 S T  I C C T E N N A  O P T I O N S  

l ' r J I O J 2 9  
C)YJUCT LIPITS PHASC e sruor 

I 1 1 1 1 1 1 1 1  l I 1 1 1  
XXXXXXXXKXXYXX X  

Y I I I I I 1 I I I ' t I I t  
X X X X X X X K X  

I I I I I I I I I  x I r x x  
I I I I I I I I I 1 I t I I  
KXXXXUWKXX 

I I I I I I I I I  1 1 1 1 1  
X X X X X X X X X D X X X ~ X X X I X X  

I 1 1 1 1 1 1 1 1  l I 1 1 1  
a x x X x x x I x x x  

X I I I I I I I I  1 I I I t  
XXXXXXXXX ~ X X X W X X X X X X  

I I I I I I I I I l I l I l  
X X X X X W X X I  XXR M X W X  l X X k ' X I K X X X R X X H I U  

L l I I l I 1 1 1  1 1 1 1 1  
XWXXXXXXXXXKXUKXUX XX 

I I I I I I I I t 1 I I I t  
XX X X l X U X X L X X X K  I R X X U W ~ K X X X X X W X  

1 1 1 1 1 1 I I I  l I I I l  
X x X ~ x R x x X  I 

I I I l I ' X I I I  1 1 1 1 1  

2 0  3 0 2 3 1 9  X f I I ~ I I I X  l I 1 1 1  
O l S I G Y  L G  APER P H  CON T E Z H  S A T E L L I T E  XX l !X lXXXX LKXWXXXXKX 

2 0 3 3 2 3 2 8  I I I ~ I I f ~ I  l I 1 1 1  
F I B S I C A I E  L G  APCR P H  CON TECH SAT XWXWXKXXKXXXXXX 

2 9 3 0 2 0 3 8  I I I I I I I I I  I I t l I  
T Z S T  1 C / O  L O  &PER P H  CON T E C H  S A T  XXXXXMXXU 

26 302 018 I I I I X I I I l I I I I t  
CtUNCfl L G  APER P H  CON T E C H  S A T  

2J l 0 3 1 5 8  ~ ~ 1 ~ ~ ~ ~ ~ 1 ~ ~ ~ 1 1  
O'ERATE & E Y A L U E A T E  L A P A T S  R E S U L T S  

2 0  502660  I I I r ~ ~ ~ I ~ ~ f ~ I t  
C 3 Y T I Y U E  1 E I T E N O  I O N O S P H  H E A T I l B  P R O l  X X I M I X X W X  I Q ( I I X X M X X I X I X X W X X X X U  

3 ? 5 0 J 0 1 9  ~ I I I ~ ~ I f ~ l I I I I  
C>WDUCT YEATHER S C A T T E R I Y B  E F F E C T S  T E S T S  XXXXXXXXW DYXXXXXYXXX 

35303029 I I I X ~ l ~ ~ ~ ~ I ~ I I  
..~--.~-~-------.I~------m--.-..-.*-~~--------------~-~--I*-~*---~-~-~--~.~-~~*-.~~----~---o-o---~"---.-~-.~-~---~~~~~~-~~" 

WDOE=O/PR / . ~ o ~ 9 8 0 0 0 ~ . 1 . . . 1 9 ~ l ~ ~ ~ ~ / ~ ~ ~ 1 9 8 2 ~ ~ ~ e l ~ ~ ~ 1 9 8 3  l ee 0 1 0  0 * 1 9 8 + 0 0  e e l i 9 8 S o  
A C I I V I T Y  0 E S C R  I P 1 i 0 N JF l (AHJ3ASOWDJFHARJ  J A S f J N O J F ~ A W J J A S O N D ~ F  M M J J A S  [rr OdF M M J d A S O H O J F  MANJ 

~ . C . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o o ~ ~ ~ ~ ~ ~ ~ a ~ - ~ - - ~ - ~ e o ~ ~ ~ ~ o ~ ~ ~ ~ ~ o ~ ~ ~ o ~ ~ ~ o o ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~  





I I l I I I l t I I t I I I I I I f I I I  
1030593B 

z I ~ 1 I I I I I I I I I I I I I I t 1 t  
1 0 3 0 5 0 4 8  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I 1 1 1  
1 0 S 9 6 9 1 8  

I I I I I I f I I I I r I I I I l  1 1 1 1  
1030701B 

I I ~ I I I I I ~ ~ I I L I ~ I ~  I t 1 1  
103JA919  

I I I l I I I 1 I I I I I I I I I I r I t  
1 0 3 0 9 0 1 9  XX X I  l 

I I 1 I I I I I I I I ~ I I K s I I I I I  
103390  2 9  0 

r I 1 I I I I z l I I I I I I I r I i l I  
1 0  3090 3 9  - I I I I t I I I I I I I I I I I I I I I I ~  v 

Q 1 0 3 1 0 0 1 9  
I t f I I I I I I I t I I l I I I I I I I ~  

1 0 3 1 0 0 2 9  c. 
I I I I I I 1 I l l x I I I I l l I I I t  I 

2 0 3 3 2 0 1 9  
CII 

I I 1 I I I I I I 1 X I I I I I I I I t I  
2 0 3 0 2 0 2 1  

I 1 I I ~ I I I I I I I I I I I I  1 1 1 1  
2 0 5 0 2 0 5 8  

I I I I I I I I I I I I I I I I t I I I t  
20 5920 4 8  X X I  

f I 1 I L I I l I I I I L I 1 I I I 1 1 f  
2 0 5 3 2 0 5 8  NKXXX 

I I X I I I l I I I I t t I I l I l I I I  
2 0 3 0 2 0 6 8  XXXXXXXIXKXXXIXXXIWI 

I I I I I I I I t l I I r I I I I I L t t  
SO303019 XXXXXXKX 

I I I I I I r I 1 I r z l ! f I I I I I t  
3 0 3 0 3 0 2 9  

I I I I I I I I I I I I I I I I I I t I t  ..--l....*---.- ~ . . o ~ . ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ . ~ w - ~ ~ o ~ f ~ ~ ~ . . . . - o ~ ~ - - . o ~ - ~ ~ ~ 1 . ~ ~ - o - ~ ~ w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ m ~ ~ ~ ~ ~ ~ f ~ . ~ O I o o . ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ o * o  

3/FR ** . . . * . I . . .1986r*** I . *1987.* .  
4 C T l Y I I V  JJASONDJFMAMJJASONOJFMAMJJASO 

~ . ~ o . . ~ ~ o ~ ~ ~ o ~ . ~ ~ . ~ ~ - ~ ~ ~ . ~ ~ ~ - - ~ ~ ~ ~ . ~ ~ - - ~ - . - ~ * o . ~ ~ ~ . ~ ~ ~ - . ~ ~ - ~ ~ ~ * ~ o * ~ - - ~ ~ . - - - - - ~ ~ - ~ ~ o - ~ ~ ~ - - - ~ - m n ~ ~ . ~ ~ ~ ~ o . ~ ~ " . ~ ~ ~ * . ~ ~ ~ ~ ~ ~ ~ * ~  



P q O J E C T  6 0 E R  R E S E A ~ C W I  OLVELOPMENTe  6 E V A L U A T I O N  B A S E  C O M P L E T I O Y  2 3 J M O l  

C 3 O E  4 STRUCTURE3  L O I N A M I C S  SORT COOCS 23 PAOE 1 
~ . ~ ~ * * ~ * ~ ~ o ~ ~ ~ ~ - ~ - ~ - ~ - ~ ~ . ~ o ~ ~ ~ ~ ~ ~ - ~ - - - ~ o - ~ ~ ~ ~ " - ~ ~ - o ~ " ~ o - - - o - ~ ~ - . - - ~ ~ ~ o ~ o ~ - - o - ~ ~ ~ ~ ~ o - ~ ~ o ~ ~ ~ ~ ~ o ~ . ~ o ~ ~ o ~ ~ o o I H o ~ ~ C . ~ ~ ~ ~ W . o  

MODC=O/FR /...1980... . / . . . 1 9 8 1 ~ ~ . ~ f ~ ~ ~  1 9 8 2 e * o a / o  001983m .../a m a 1 9 8 4 m a  * 0 / 1 9 8 S o  
4 C T I V I T V  0 C S C R I P T I 0  N JF)IARJJASONOJF~AYJJASONOJFMAWJJASONOJF MAWJ J A S C l J O J F  M ~ J 3 A S O N O J f M A M J  

~ . ~ - - ~ ~ ~ - ~ ~ ~ ~ ~ o - ~ - ~ . ~ ~ ~ ~ * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ o . ~ ~ . . . o o " - o - o - o . . . . o .  --.Io.-.....-lll-o. 

I I I I I I I I I  1 r 1 1 1  
SPS S T R U C T U R E S  - S T A R T  M 

i o ~ o o n o o  I I I I I I I X I  ~ I I I I  
DEVEL c EMPLOY DETAILED S T R  O Y N  n o o E L s  

10401 0 17 
L I L L I Z E  L 1 6 H T Y E 1 6 M T  FLEX STRUCTURES 

l'JIOlO21 
F a 8  L T E S T  R E P R E S Z N T A T S U t  STRUCT I T E M S  

11I02913 
OCSs  A N A L *  T E S T  J O I N T S  L F A S T E N E R S  

lCIOSOl8 
D I S c  A N A L *  T E S T  lHLRM P R l T / C O I Y T R O L  I IECMMOLO8V 

10IClOlb 
A I A L Y I E  6 T E S T  STRUC P R O D U C T I O N  VECHYOLOQI  

13405017 





S O L A R  POUER S A T E L L I T E  

RUM D A T E  5 0 1 1 A V 1 9  I % O H R S  Y O R U I N 6  S C H E D U L E  - 0 J E C T  S T A R T  I b J A N 8 1  

C > O E  5 M A T E R I A L S  S O R T  COOES 2 5  P A M  1 
~o-~o~--~~-- - -~-- - - - - - - -o-- - - - I - - - - - - - - - -"- - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - - - . - - - - - - - - - - - -~-- - - - -~-- -~-- -~.  

1100f =3/FR /...1940000 ~ / o ~ o Z 9 8 l ~ ~ o ~ ~ o ~ ~ l 9 8 Z ~ ~ ~ ~ t e e o l 9 8 ~ a ~ ~ o t e ~ ~ l 9 8 ~ ~ o  00/1985e 
I C T 1 V I T V  O E S C R I P T S O  N J F M A R J J A S O N D J F M A W J  JASONDJFMAMJJASONOJFNl\nJ 3 A S C N O J F M H J J A S O N D J F M A M J  

~ I - - - ~ - . ~ - - - - - - - - - - - - - - ~ . - - ~ - ~ ~ - - - - - * ~ - - - ~ - - - o o ~ - - - - - ~ - ~ ~ - - ~ ~ " - - - ~ - ~ - - ~ - ~ - - ~ ~ ~ - - ~ - ~ - - ~ ~ ~ - ~ ~ ~ ~ ~ . ~ ~ - - - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ g  

I I I I I I I I I  1 x 1 1 1  
H 4 T E R I A L S  O P R O C E S S E S  - S T A R T  M 

10500003 I I l I I I I I I  1 x 1 1 1  
S J R V E T  L S E L E C T  C I N D I D A T I  M A T E R I A L S  X X Y X X X X X X X X  

10531018  
O I V E L O P  M A l L S  L I F E  T E S T I Y Q  T C C N N O L O B V  

105!J1CZB I I I I I I I I I  l I I f 1  
L I F E  V E S T  C A I O I D A T E  M A T E 3 I A L S  X X K X X I X X I I Y ~ I X X X I X  X X X  I X X X I K X Y X X X W X X X I I  I X I U  

lJfiC1158 I I l I I Z I I l  l t t l l  
T Z S T  H I - T E M P  C O M P O S I T E S  'OR L I F E  O U T G I S  X I X X X X X X X  ~ I I X W X W I X X X I I X X X U X U X U  

1 9 5 C 2 0 1 9  I I I I 1 1 1 1 1  l I I I f  0 
DIYEL L O U - C ~ E  YAYEGUIDE ~ A T E R I A L  I ~ X X M X ~ X X  L X X W X X X X  

10535018  
Q) 

I 1 1 1 1 1 1 1 1  l I I I I  
D Z V E L O P  O P T I C S  n A 7 E R I A L S  X X X X X X  WXXLYXXYXXW ? 

h) 

10503327  I I I I I I I I I  1 1 1 1 1  
~~.."-.-~---~-----~-------~-~.-~---~~.~----.I..--~--~---.~~~~--.-o-~-~o--.oo~I~..~--~--[.--.~*~~~~.~~-~~~.I...~.~~~~~~~~~. 

MOOE=O/FR / ~ ~ 0 1 9 8 0 ~ ~ 0 ~ / ~ ~ ~ 1 9 ~ 1 o ~ ~ e / ~ 0 0 1 9 8 2 0 - ~ ~ ~ ~  ~ ~ 1 9 8 5 ~ ~ ~ o / ~ o o 1 9 R ~ o o ~ o / 1 9 8 S ~  
P 
w 
I 

r C l I V I t V  0 E S C R I P 1 I 0  N 3F~AMJ3ASONDJFMIM3JASONDJFNANJJASONDJF~AlvJ J A S a O J F M & ~ J d & S O N D J F M ~ J  w 
.g----.-------------*--------o------.------.----.-----------.------------."--------.------------~-"-.---.-.-.----------~~ 



~ ~ 1 ~ ~ ~ ~ ~ - ~ o ~ o ~ o ~ o ~ ~ ~ o o o L ) ~ . ~ ~ ~ o ~ o ~ ~ o ~ . . ~ ~ ~ o ~ ~ ~ ~ . ~ ~ ~ ~ ~ o ~ ~ ~ ~ o o ~ ~ o ~ ~ . ~ ~ . ~ ~ ~ m . . . . ~ ~ ~ ~ ~ . - o ~ - o - ~ o ~ ~ ~ ~ ~ . o ~ " ~ ~ . . ~ . ~ ~ ~ ~ ~ ~ ~ ~ o . ~ ~ ~ o ~ ~ o ~  

3 1 F R  m o o o o o o ~ o o o 1 9 8 6 m o o m 1 m m 1 9 8 7 m o o  
6CTIVItV JJASONDJFMAMJJASONDJFMAMJJASO 

~ ~ L ~ - . . ~ . o ~ . " . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ [ ~ . ~ ~ ~ ~ ~ - ~ 1 ~ ~ ~ . . . . . ~ I . . o . ~ ~ ~ ~ ~ j o ~ ~ . ~ ~ o . . o ~ ~ ~ ~ . ~ o ~ ~ ~ I ~ 1 ~ o - . ~ ~ o ~ ~ ~ ~ ~ ~ I . . . [ " . ~ ~ . . o ~ g ~ o . ~ ~ ~ o . . ~ o . . . .  

I I I I I I I I I I I I 1 I r I I 1 1 1 I  
10500000 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I  
1 0 5 0 1 0 1 8  

I I I I I I I I I I I I I I L I I I I I X  
1 0 5 0 1 0  28 

I I I I I I I I P 1 I I I I I I I I I I X  
1 0 5 0 1 0 3 8  XXXXXYXX 

I I I I I I I I 1 I I I I I I I 1 I I I I  
1 0 5 0 2 0 1 9  XXXXK 

I I I I I I I Z I I I I I I I I 1 1 1 I I  
1 0 5 0  SO 1 0  

I I I P I I I I I I I I I I I I I I I I x  
1 0 5 0 3 9 2 7  

~ I I I I I I X I Z I ~ I I I ~ I I ~ I I  
0 
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RODE =O/CR I o o o l ~ 1 0 e o o o / ~ o ~ 1 9 1 1 o ~ o o / ~ o ~ 1 9 8 2 o ~ o o / o  0 0 1 9 8 S e o o  m/o 0 0 1 9 8 4 0 0  0./19@50 
ACTIVITY u L s c n I P 1 I 0 Y $ F ~ h M 3 ~ A 1 O M O J F M 4 I J ~ h ~ O W O ~ R A ~ J ~ A S O N O J F M U ( J  J ISQIOJPRMJdAS~NOfl l )4 l )4  ....-*.... " ~ o ~ o o ~ o ~ o o ~ ~ o o ~ o o ~ ~ o " o ~ - o ~ . o o ~ ~ o o ~ o o l . o o ~ . ~ " o . . o . I o o o o * ~ . ) . . . ~ o o o o . o ~ ~ o . . o . . . ~ o o . o . o o o o . . m o * ~ o ~ o o o o ~ o ) . . " . . ~ o . . ~ ~ ~ . ~ o  



U N  0 4 T C  10*:179 1 5 4 0 H R S  Y O R U l M O  S C H E O U L C  I' O J C C T  S T A R T  1 5 J A I R )  

C t 3 J E C T  SBLR RCSEARCMr  OCVCLOCWLWII L C V A L U A T  I O N  I A L  C O M R E T I O W  2SJULIT 

C O J L  1\ S P S  SISTERS S Y U O I E S  SORT CODES 23 PAOC 1 
~ ~ ~ ~ - ~ - ~ - - - - ~ ~ - - - - - - - - - - ~ ~ - ~ - - - - - - - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ ~ ~ - - ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m m ~ ~ ~ o o o ~ o a O o ~ ~ ~ r o ~ ~ m ~ r ~ ~ ~ r r r o r r o ~ w r ~ r r ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~  

HOOEIJ/FR /moo L 9 8 0 ~ . m ~ I ~ ~ ~ ~ 9 ~ 1 ~ ~ ~ o ~ ~ ~ ~ 1 ~ ( I 2 o o ~ o ~ ~ ~ ~ 1 9 ~ 3 o ~ o o ~ o ~ ~ 1 9 O ~ m o  . o I l 9 0 5 0  
A C T I V I T Y  0 C S C R  I P T  I G M d F M A R J J A S O M O J f  MA'IJJASOWOJF r)A~JJAIOWD3FMANJdASOYOJFMWJJASO110JFMANJ 

...--.-0---- - - - C - - - - - - - - . - ~ - - - - ~ - . I . I - - - ~ - - - o - . - ~ . ) . 1 - - - - . . I . - 1 I I - - - - - [ - " I ~ ~ - - o - ~ - - - ~ - - ~ - - ~ o . ~ . . ~ r ~ ~ ~ ~ . ~ ~ . I U ~ ~ ~ I ~ ~ I ~ ~ ~ ~ ~ ~ I ~ ~ I ~ .  

l I l l I I I l 1  1 1 1 1 1  
~ S S E S S  *ATEIIALS T i c n Y o L a G I C s  

1110502A 1 1 I I ~ 1 1 1 1  ! I 1 1 1  
L I A L I Z E  A P P L I C A T I O N  Of F L I  CON T E C H  T O  S I S T E R  X X L I  Munxn 

11106018 l l l l l l l l l  1 1 3 3 1  
APSESS FLIGHT CONTROL v c c n N o L o G I C s  IPPK 

11105028 
A U A L T I E  I A S S E S S  O A T &  M G q T  T E C H M O L O Q I C 3  

11106038 
P I R F  I M T L G  STRUCT/COMTROL S I O A  TA S T U D I  

111060Q1 
P : R F O ~ M  SPACE CONSTR SYSIE~S AWALVSES a 

1110701Y 
C I I J U C T  I I T C G R A T L O  S P A C E  C O N S T R U C T l O l  ANAL 

lllOl028 
C>MOUCT I Y r C 6 R A T E O  SPACE l R A k S P O R T  A N A L V S I S  - 11159919 - C9Il)U:T SPACE Y R l N S P O R T  t E C H N b C O 6 Y  C D L S I S N  A S I C  

fu 1110802q 
CIWOUCT I Y T E G H A T L O  O L S l O I  O t  PYR PROC C O I S T R  

111390:8 
L S S E S S  P O Y F R  PROC L D l t T t  T E C H M O L O O l E S  

lllCSJ29 
C I Y D U C T  I ~ I T C G R A T E O  POUER S V S  YRAYS A N A L  

111990 18 
AYALILE SPICE CNVIR EFFECTS ON SPS oes 

11113319 
4 S S E S S  S E V E R I Y Y  O F  S P A C E  E W V I R  E f F E C l S  

11113029 
n t r u r r t v  L UPDATE REF 8 ~ L T  OES IN svs STUDI~S 

1111101s 
h V 4 L V Z t  S p S  S T A R T U P  I SHUTOOYY T R A I S I C W T S  

11111020 
A V A L V L E  C E V I L  S P S  U'YLL F L I O H T  P R O J E C T S  

1111101)~ 
T d E R I a l .  E N G I N E  h S S L S S f l L W 1  

lllOLO28 
C3YDUCT S I L I C O N  T E C H W O L O I I  ASSCSSHEWT 

1ilOlDlll 
C 3 Y D J C Y  G A L L I U M  TECHWOLOOI  ASSESSMCNT 

1 1  I01 020 
EVIL c A S S E S S  B c n E F I T s  I rccn R c r o r m r s  

lllGlOln 
D S S I G Y  I S Y S  A N A L Y S I S  OF  T H E i t l l A L  L M 6 1 l l E  SF88 

11102015 
T 4 E R N A L I F L U 1 0  S Y S V E n S  O W L I A L L  A S E E S S 8 L M t  

1110ZOS8 
r r a l  ~ r r r r  m ~ r a  r r t z ~  ~ C C H  IY s v s  srur)rrs 

- u rnnx 
1 I l I I  



1110515a f I I I I I : l I  I l l 1 1  
&%SEES STqUCIUICS lECYOL7OI  

1 1 1 3 4 0 1 9  I ! ! I l I t I f l ! 1 1 1  
?:4'03fl DC-14ILED STRIIC DlSlGlY TRADCOQt X K X I K ! 6 I X I W X I I  

11101024 f f ~ ! ~ l ~ ~ ~ ! ~ I ~ ~  
A14L C EV4L ALICRNATE RCCWIECEC ROTARY J01'4TS UKRXLRUUlZ 

1 1 1 0 4 0 3 Y  ~ ~ I ~ I l ~ ~ !  ! ! I 1 1  
SST O E S T G N  ALLOYABLES c arncr cnrrcRtr 11 5 11 

L 1 1 0 5 J l U  1 1 1 1 1 1 1 1 1  1 ? 1 1 1  
. . . . . - ~ ~ . ~ ~ . ~ ~ . . ~ . - ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ - . ~ . ~ - . ~ ~ . " ~ . ~ ~ . ~ ~ ~ ~ o ~ ~ ~ ~ o - ~ - - ~ . . ~ - o - - ~ - - - ~ ~ . ~ o o ~ ~ ~ - - [ ~ - ~ - ~ m ~ ~ . [ ~ o ~ ~ ~ m o . ~ ~ ~ ~ ~ ~ - ~ ~ . . o ~ o .  

1100E*Q/FR I e e e 1 9 8 0 e e . e I e a e 1 9 8 1 m e e a 8 e e e 1 9 B 2 a a e e / e  ael98Seee *Ieee1984eeo+Il9@3e 
ACVIVITV 0 E S C R I P 7 1 0  W JP NAMJJASOMDJF I ) L ~ J J A S O N O J F M A ~ J J ~ S O M O J P M M d 3 ~ S ~ O ~ P R ~ ~ J A S O ~ O ~ M ~ ~  

0 ...-- - . . ~ " . ~ . . . . ~ - " ~ ~ . . ~ ~ ~ ~ ~ ( . . ~ ~ ~ . ~ ~ ~ - . - ~ ~ ~ ~ o - . ~ ~ ~ o . ~ ~ ~ ~ - ~ - - ~ - - - ~ . ~ ~ ~ t ~ ~ - ~ - ( . ~ . o ~ ~ . . ~ L ~ - - ~ o ~ ~ ~ o ~ ~ ~ ~ . ~ o ~ ~ . o . o ~ ~ ~ o . . ~ . o ~ ~ ~ o .  0 
w 
Ot 

? 
h) - 

b 

bJ D 
w 
w 



I I I I I x I x I I t 3 I I ~ I l ~ I 1 I  
XSKX 

I I I I I I I I I I I I I l I ~ I r I I I  
XXXxxnux 
1 1 ~ 1 1 1 1 2 1 1 1 1 1 1 1 1 1  I I I Z  

X Y X X  
I I l I I K I I I I I I I I I I I t I I ~  

1 1 x 1 l I I I I I r I 3 I l t I l I l r  
W X I X X X  
I I I I I I I I I I z I I ~ I l I I 3 l r  

mn nx 
I I I I X I I I 1 ~ I I I L X I I 1 1 1 . t  
XI1 
I x I I I I I I I I I I I L t I l I x I 3  

I I I I I I I I ~ I 3 I I t I I I x I I I  

I I I I I I l I 3 x t ~ r t I I I  1 1 1 8  

I I I I I ! ~ 3 t ~ I 3 3 t I t x t I r I  
X X X  - - 

I 1 I I I 1 1 I 1 1 1 1 1 1 1 1 1 1 ~ X S  
N I X  

I I I I I 1 I I I t t I 1 I 1 I r I . . t I I . .  
X X X I  

I I I I I I I I I X I I I I ~ I I I ~ X ~  

I I I l I ~ I x I I l I I x I t x x I P t  
X l l X X X X M  
I I l I I z l l I I t I I I 3 I x I I t ~  
r r x r x ~ x u x n u m ~ ~ x n u u ~ x w t l l  



I I 1 I I I I I I f x x x x I I x x x I - x  
W xxx  

I I f I I I I 1 z l l l I l % x l l I x x  



SOLAR POYtR SATELLITE 

RUN DATE SOMA779 1540HRS U O R K X N B  S C H E D U L E  R03CCt START l lJI#8) 

PIOJECT  6hER RESEARCH, OEVCLOPMENTI C EVALUATION BASL COh ? T I O N  2sJUL6? 

C30E 15 TECHWOLOBV 6 D E S I  GN SELECTION SORT COOES 25 BA6E 1 
-*- ~ ~ ~ ~ - o ~ ~ ~ ~ - ~ ~ - - - " - - - o - - - - ~ . . ~ ~ o ~ ~ o ~ - ~ o - - - ~ ~ - ~ - . ~ ~ - * - - ~ ~ ~ ~ ~ ~ ~ o . . ~ - - ~ ~ ~ ~ - ~ ~ ~ . ~ ~ o ~ o - o o o o ~ ~ ~ ~ o ~ ~ . ~ ~ ~ ~ . . ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

WODC=U/FR / . . . 1 9 a 4 . . . . / . . . 1 9 8 ~ ~ ~ ~ ~ ~ e * ~ l 9 1 1 6 ~ ~ ~ ~ ? ~ ~ 1 9 ~ 7 ~ ~ .  
A C T I V I T V  0 E S C R I P I 0 N JFRAMJJASOYOJF~A~JJ1SOND~MAW3JASONDJFIrAMJ JASC 

..-*..-.--------------------.--------------------------l-"-------1-"-------~-"-.-----r---------I---~--o--g.----~---1~---- 
X l I l I I I I I  l I 1 1 1  

STLfCT SOLAR ARRAV TECMNOLOGIES I )  

l l 5 i l 1 0 1 4  
14ERMIL  ENGINE TECH CONTINUIT ION DECIS ION 

1 1 5 0 2 0 1 8  
F L U I O  SVSTEMS TECHNOLOEV SELEC7ION 

1 1 5 0 2 0 2 8  
SCLCCV tECMNOLO6lES FOR YEYT PHASE - -  - -  . . 

1L50 .5019  I I I l I t 1 1 ! 1 ! 1 ! 1  
SELECT STRUCTURES TECHNO-OGIES FOR NEWT P H ~ ~ S E  n 

11591G18  I I f I t f I I r f I t ! t  
S E L E C T  '4A1ERIAl.S TECHNOL36IES I 4  

0 

1 1 5 0 5 3 1 8  % 1 1 ! 1 1 1 1 1 I I I I I  g 
S:IECT FL IGHT  CONTROL TEZH 6 DESIGN IPPRObCHES N 

c 1 1 5 0 6 0 1 8  
? 

I I I L I I f t I I I I I - t ' U  
* SELECT OAIA  r(6MT TECH b OES APPROACH .1 

115369228 
H 

D I I I I P I I I 1 I I X I I . r  
SELECT SPACE CONSTR TECH 8 DESIGN APPROACHES 

1 1 5 2 T J I O  
w I I I I I ~ x I I I I l I l  

SELECT SPACE TRANSPORT TECHNOLOGIES 6 Of  S APPROA W 
L l i 3 8 l J l O  f ~ ~ ~ ~ ~ f ~ ~ ~ ~ I 1 1  

SELECT OUR SVS TECHNOLOGIES 6 OES lPPRQACH n 
1 1 5 9 9 3 1 8  I ~ ~ I I ~ I ~ f ~ I ! I I  

S f L E C I  SPS TECH 6 DES TO M I T I 8 A T E  EFFECTS M 
1 1 5 1 0 0 1 9  f I I I I I ! ! I ~ f I I t  

SELECT OEVELOPMENT F L I G H r  PROJECTS N 
1 1 5 1 1 0 1 9  I ! ! I k f f f f I ! t l l  

~ ~ ~ ~ - ~ ~ - ~ ~ - - - . ) - - - - - - - - - - ~ ~ - - - - - - - - ~ - - - - - - ~ ~ ~ . - - - - ~ - o - - - ~ - ~ e r ~ r ~ ~ ~ ~ ~ ~ - r ~ ~ o - - ~ ~ o ~ r - - ~ ~ o ~ - - ~ - ~ - - ~ ~ I r ~ - - r r ~ ~ . f r ~ r r o r . ~ ~ ~ ~ - ~ . .  

MOOE=OPFR / . . . 1 9 8 + . . . ~ / ~ e . ~ 9 e ~ . ~ ~ o ~ ~ e ~ t 9 e 6 ~ ~ m ~ ~ ~ ~ ~ 9 8 ~ m a ,  
P C T I Y I T Y  O E  S C R  I P T  1 0  # JFMAUJJ#~ONDJFMkr lJ  J A S O M O ~ F ~ A M J J A S O M O r H ~ U I J ~ ~ S C  

~ ~ ~ " - - - ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ o ~ - ~ ~ - ~ - o - ~ - - ~ ~ - ~ - . ) o . ~ ~ ~ ~ ~ ~ ~ - - - ~ - - o . ~ ~ . ~ . " ~ ~ o o ~ ~ ~ ~ o ~ . ~ - - ~ - ~ - - - - ~ ~ . r . o o ~ r ~ ~ ~ ~ ~ ~ o ~ . ~ o ~ ~ o I ~ I ~ ~ ~ H I I I I I I  



RUM DATE 2SMAT79 12OSMRS RESOURCE ALLOCATION 8 V  A C T X V X ~ I L S  

PROJECT 68CR RESEARCH, DEVELOPMENTO 6 EVALUATIOM 

SORT NODES PA6E 1 
0-0 -----.-..------------.---..-... t~-~.~-....~..~.--.~.....~~...-~--~--o---o.~.-----~~~o-~~-...-~-o-.)..-.-~--*--~~~N--~- 

I C T I  V I T  V D E S C R I P T I O N  DAILY TOTAL QUA 80ART P I W I S H  
'100E=O/FE RESOURCE USIB~ USA66 

~~~.~..~-~..~.~o-~-.---....~.~~~-~---~~.~~~~~...~--"~~~~-~-.-~o~--~~-~~o..~~~~~~~~..~~~..~~~o~~~~...~~~~.~o~.o~ 

1 0 1 0 1 0 1 ~  DEVELOP BASIC CELL OESION L PROCCSS 
1.00 TECHNOLOGV €NO INEERING 
1.50 ELECTRIC, POUER ENGIYLERINB 
a060  PHYSICS TECHNOLOBV 
3.00 TSCHNICAL SUPPORT 
3.20 CLERICALI GRAPHICS 
3.50 ELECTRICAL LAH TECHS 
4.00 HlNUF ACTURINO 
4.20 ELEC/CLECTRONIC DEW SHOP 

101Ol02 l )  CON9UCl R ID  IAT ION EFFECTS AN0 
1.00 TECHNOLOGV ENGINEER1 NC 
1.30 ELECTR I C  POWER ENGINEERIN6 
1.60 PHYSICS TECHNOLOGV 
3.00 TECHNICAL SUPPORT 

C- 3.20 CLERICAL* GRAPHICS 
c. 
'J 

3.50 ELECIR ICAL LAB TECRS 
4.00 MANUFACTURING 
4.50 SPECXALTV S'iO? 

t 
10.00 SPECIAL F A C I L I T I E S  
10.30 LARGE COMB ENVIR CHAMBER 

AMNCALINO TESTS 
4 . 0 
2.0 
2.0 
3.0 
1.0 
2.0 
1.0 
1.0 
0 05 
0.5 

l O I C l O 3 8  DEVELOP ENCAPSULATION TECHNIQUES 
1.00 TECHNOLOGY ENG INEERI N6 
1.30 ELECTRIC POUER ENGINEERINB 
1.50 CHEWICALIPROCESS ENGINEERINB 
1.60 PHYSICS TECHNOLOGY 
3.00 TECHNICAL SUPPORT 
3.20 CLERICAL* GRAPHICS 
3.50 ELECTRICAL LAB TEcns 
4 -00  WINUFACTURINO 
4 - 2 0  ELECIELECTRONIC OEV SHOP 
4.50 SPECIALTV snap 

1 D l O l @ 4 8  R A D I l r I O N  L lNNEAL TEST 6LASSCO PAWLCb 
1000  TCCHNDLOGY ENGINEER1 NB 
1 3 0  ELECTRIC POUER ENGIMEERINQ 
1.60 PWYSICS TECHh .36Y 
3.00 TCCHNICAL SUPPORT 
3020 CL fR ICALv  GRAPHICS 
3.50 ELECIQICAL L A 8  TECMS 
4.00 MANUFACTURING 
4eSO SPECIALTV SHOP 

10.00 SPECIAL F A C I L I T I C S  

nrn 
RAN 
MA M 
I A N  
MAN 
MAN 
M A N  
MAN 

750 153AN80 11I)AI)BS 
OAVS 
OAXS 
DAY S 
OAVS 
OAVS 
DAVS 
01 1s 
OAVS 

500 4dWIO 2JUWI2 
MAN 0 1 1 3  
RAN OAYS 
MAN DAVS 
HAM OAVS 
MAN DAYS 
I A N  OAVS 
MAN OAVS 
MAN OAVS 
EOP DAVS 
TESTOAY3 

150  26NAR80 20RAR13 
NAN OAVS 
nrn onvs 
I A N  OAVS 
MAN DAVS 
RAN OAVS 
MAN OAVS 
RAN OAVS 
HAM DAVS 
MAN o h r s  
MAN DAIS  

300  LSJAU8I  2 + f l A I l O  
HAW oars 
WIN OAVS 
MAN OAYS 
RAN OAVS 
HAW OAYS 
I A N  OAYS 
MAN OAYS 
NAM OAYS 
EQP OAVS 

i a  

0 
I-' 
I 
I-' 



s n w  NOOEr P ~ O E  a 
------. - ~ - ~ - ~ ~ - o ~ - o - - - . . ~ ~ - - ~ . . . . - o ~ - o . . . . . . ~ ~ ~ o ~ ~ "  r o - ~ . . . o * - o o ~ ~ " ~ ~ ~ ~ ~ ~ o o . ~ ~ o - o o . . ~ o ~ o ~ I o ~ ~ ~ o ~ . ~ o o o o . o o o ~ ~ ~ . ~ ~ ~ ~ I o ~ o . o o o ~  

4 C T I W I T Y  D E S C R I P T I O N  OAILY TOTAL OUR START F I N I S M  
*00E:O/FC RESOURCC USA6E USA6E 

o m - - - . - - - - - - -  ~ ~ ~ ~ . . ~ - ~ - ~ ~ - . . - - ~ ~ - o - ~ - * . o ~ . . ~ o - ~ . o ~ ~ ~ . o o o . ~ . . ~ I I I I ~ . . ( . o ~ ~ ~ . o o o - ( . - ~ . . I ~ ~ ~ ~ ~ o ~ o ~ ~ ~ o . o o o o ~ o . ~ ~ . I ~ o o " o ~ . ~ . ~ o . . I o ~ ~  

10.30 L4RGE COMB LNVIR  CHAMBER 0 - 5  150.0 VESVOAYS 

1 0 1 0 1 0 S t l  TEST L E V t L U A I E  C E L L l B L I T  PROD PROCESSES 
1.00 TEC3NOLOGY ENG I N E E I I  NG 10.0 
1.10 MSCHANICIL/SrRUCT EkGINEERING 1.C 
1 - 3 0  ELECTRIC POYER ENGINEERIN6 1.0 
1.50 C4EMlCAL/PUOCE SS ENGINEERIN6 1.0 
1.10 MPTH L SOFTYARE ENGINCEPINO 2.0 
1 - 0 0  IYDUST DESIGN L PLANT ENGR 4.0 
1 - 9 9  C I V I L  6 F A C I L I I I E S  ENGINEERIN6 1.0 
3.00 1ECHNI C4L SUPPORT 8 -0  
3.10 EYGR AIDES*  ORAFTIN6 2.0 
3.20 CLERICAL*  GRAPhICS 2.0 
3 - 4 6  MECH4NICAL LAR TECHS 2.0 
3.50 ELECTNICAL LAR VfCHS 2 - 0  
4 - 0 9  WINUFACTURING 7  0  
4.10 NICHISTRUCT DEW SHOP 1 - 0  
4.20 ELEC/ELECTRONIC OEV SHOP 1.0 
4.50 SPCCIALrY SIiOP 1 a0 
4 - 0 0  PIOCESS PLPNT SHOP 4.0 

7 5 0  43UNB l  WMAV84  
MAN DAVS 
RAN OaVS 
MAN OAYS 
MaN OAVS 
MAN DAYS 
WAN OAVS 
MAN 0 4 V S  
MAN DAYS 
WAN 04VS 
MAN OkYS 
MAN OAYS 
MAN O4YS 
RAN DAVS 
MAN OAVS 
MAN OAYS 
MAN DAYS 
WAN DAYS 

TESO 4 LVALUA lE  SAMPLE PROOUCtSOM PANELS 1 5 0  1 1 3 A M I I  9 A U E I I  
1.09 TCCHNOLCGY ENGINEERING 1.0 150.0 MAN OLYS 
1 - 1 0  ELECTRIC POWEN ENGINEERINB 1.0 150.0 MAN UAYS 
3.00 T ~ C H N I C A L  SUPPORT 4 a0 600.0 RAN DAYS 
3 - 1 0  EYGR AIDES*  DRAFTING 1 • 0 150.0 MAN OAYS 
5 - 2 0  CLERICAL*  GRAPHICS 1.0 150.0 @IAN DbVS 
3.50 ELECTRICAL LAR TECHS 2.0 300.0 MAN DAVS 

TESr  CELL F A 8  6 SUBSTRATE TECHWIQUES 
1 - 0 0  TFCHNOLOGY ENGINEER1 N6 
1.30 ELECTRIC POWER €NGTHEERING 
1.60 PHYSICS TECHNOLOGY 
5.00 I :  CHNICAL SUPPOOT 
5 - 2 3  CLCRICAL*  GRAPHICS 
3.50 E L t C r R I C A L  LAR VECHS 
$ 0 0 0  MPNIJFACTURING 
6 - 2 0  ELEC/ELECTRONIC DEV SHOP 

RADIAT I O N  b ANNEAL TEST 6AAS CELLS 
1.00 TCCHNOLOGY ENGlNEERIN6 
1. 30  ELECTR I C  POYER ENGLNLERINB 
1.60 PHYSICS TECHNOLOGY 
3.00 TECHNl CAL PUPPOkT 
3 - 2 0  CLERICAL, GRLPHICS 
3.50 ELECTR l C A L  LAC TECHS 
Q.00 HLNUFACTURING 
4 - 5 0  SPECIALTY SHOP 

10.00 SPECIAL F A C I L l  I I E S  
io.sa LLRCE cone ENWIR CHLMBER 

8 5 0  ISJANBO I J U W I 3  
NAN OAYS 
MAN o d r s  
MAN OAYS 
PAN OAYS 
MAN OAVS 
RAN OAVS 
MAN OAVS 
MAN OAVS 

5 0 0  2 4 0 c r s o  nocrea 
MAN DAYS 
I A N  OAYS 
MAN OAVS 
MAN OAVS 
RAN DAYS 
MAN UAVS 
NAN OAVS 
MAN OAYS 
EOP OAVS 
T E s r o A v s  

TEST 8 EVALUATE ENCAPSULATIOW TECHMI OW$ 7 5 0  CqMAR8O 22HARI3  



SORT NODES PABE 3 
- . o ~ . - o - - o . . - o - - . . - - - ~ - ~ - ~ - . ~ ~ ~ - ~ ~ - ~ - ~ ~ ~ . * ~ - - - - - -  . ~ ~ ~ " 1 ~ ~ . 1 . - ~ o - - - - o - 1 a - - - - ~ ~ ~ - - u ~ - - - ~ ~ - ~ ~ ~ ~ . . ~ ~ Y H ~ ~ * ~ - ~ ~ ~ ~ * . I o o ~ . . ~ ~ o . I U  

4 C 1 I V I T Y  Q E S C R I P I l O N  OA lLV  101 AL OUR SrART C I U I  SM 
MOOE=O/FE RESOURCE USAGE USAGE 

~ . ~ o - ~ ~ ~ ~ . . ~ ~ . ~ ~ ~ ~ ~ ~ o - - - - . ~ - - . - - ~ ~ 1 ~ ~ ~ . . ~ - " . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . - ~ " ~ u ~ ~ . . ~ - ~ - - - - - - - ~ - ~ ~ - ~ - - ~ - - - - - u - ~ - - ~ ~ ~ ~ ~ " o ~ . ~ . . ~ H o ~ ~ ~ ~ ~ a O ~ ~ ~ ~ ~ ~  

1.00 T:CI(NOLOGV ENGIHEERING 9.0 6150.0 M A N O A Y S  
1.30 ELECTRIC POYER ENGINEERING 2.0 1500.0 OAYS 
1.50 C ~ E W I C A L / P R O C E S S  ENGINELRINO 4.0 300a.a WAN OLYS 
1.60 PHVSIC S TECtiNOLO6V 3.0 2250.0 WAN OAYS 
5.00 TICHNICAL SUPPORl 8.0 6dOO.O MAN OAYS 
3-29 C L E ~ I C A L I  GRaPHICS 4.0 3000.0 MA4 OAVS 
3.50 ELECTRICAL L A 8  lECHS 4.3 3000mO MAN OAVS 
Q.00 WANUFAClURING 4.0 3000-0  MAY OAVS 
9 - 2 0  ELECIELECTROYIC DEY SHOP 2mC 1500.0 MAN OAVS 
4-50 SDECIALTY SHOP 2.0 1500.0 MAN DAYS 

R A O I A r l O N  & ANNEAL I E S T  SAMPLE PANELS 
1.00 TECHNOLOGY ENGINEERING 
1 - 5 0  ELECTR [C POYER ENGINEERIN6 
1-60 PHYSICS TECHNOLOGY 
3.00 TECHNICAL SUPPORT 
5 - 2 0  CLERICAL*  GRAPHICS 
3.50 ELECTRICAL LAR TECHS 
4.00 M4NUFACTURING 
4 - 5 0  S P E C I A L l V  SHOP 

10.09 SPECIAL F A C I L I  V IES 
10.30 LLRGC COMB ENVIR CHAMePR 

r cs r  c E V A L U A ~ C  CELLIBLKT PROD PROCESSES 
1.00 T f  CHNOLOGV ENGINEERING 1 0  m0 
1.10 MECHANICAL/STRUCT ENGINEERIN6 l a 0  
1.33 ELECTRIC POYCR ENGINECRINO 1.0 
1.50 CYEMICAL/PROCESS ENGINEERIN6 1.0 
1.70 N4TH L SOFTUARE ENGINEERING 2.0 
1 - 0 0  XYDUST DESIGN 8 PLANr  ENGR 4.0 
1.90 C I V I L  L F A C I L I T I E S  ENGINEERIN6 1.0 
3.00 TICHNICAL SUPPORT 8.0 
3.10 ENGR A IDES@ DRAFTING 2.0 
3.20 CLERICALI GRAPHICS 2.0 
3.40 NZCHANICAL LkB TECHS 2 a 0  
3.50 ELECTR I C A L  L A l i  TECHS 2.0 
4.00 MANUFACTURING 7 0 
* . I 0  MECHISTRUCT DEV SHOP 1 m0 
4.20 ELECIELECTRONIC OEV SllOP 1.0 
4.50 SPECIALTY SMOP 1.0 
4 - 8 0  PROCESS PLAPJT SHOP r .o 

3Oa ZLIAR81 23UWbi 
HAN DAYS 
M4N OAVS 
MAN OAVS 
MAN OAVS 
n r N  oars 
MAN DAYS 
NAN DAVS 
MAY OAVS 
EQP OAYS 
r L S T D A v S  

MAN 
NA N 
WAN 
HA N 
MAN 
MAN 
MAN 
MA# 
M4N 
Maw 
MAN 
MAN 
MAN 
M4N 
(IAN 
M U  
nr N 

750 lSAUQ81 9AUBId  
0 4 1 3  
b A 7 3  
OAY 3 
0 4 7 s  
OAYS 
OAYS 
DAYS 
OAVS 
DAVS 
OAVS 
OAYS 
OA I S 
OA Y S 
OAYS 
OAYS 
OLY S 
DAVS 

TEST C EWALUAIE SAMPLE P R O D U t l l W  PAWEL8 150 21WAR8+ UOCI84 
1.00 TECHNOLOGY ENGINEERING 1.0 190.0 NAN DAYS 
1. 30 ELECIR I C  POUER ENGINEERXN6 1.0 150.0 #AN OAVS 
5.00 TfCHNICAL SUPPORI 4 *O bOOeO MAN DAYS 
3.10 EYGR A IDES*  ORAFr INB 1.0 150.0 MAN DAYS 
3.20 CLER~CAL I  GRAPHICS i * o  150.0 HA# DAVS 
3 - 5 0  ELECTRICAL LAB TECHS 2.0 ~ o 0 . 0  RAN DAYS 

T E S I  L DEMONSTRATE GILLIUn RECOVCRY 400  lSdhN80 l 2 A U I 8 P  
1.09 1ECHNOLOGY ENG I I E E R I  #S 3.0 1200.0 MAN OAYS 

)-r 

b 
rU 
VI 

8 
I-' a 
C1 



SORT NODE PAM 4 
em---------...- r ~ ~ ~ ~ - - - ~ o . - - ~ - ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ o - . ~ ~ ~ o ~ ~ - - ~ ~ ~ ~ ~ ~ . . o ~ ~ " - " ~ " ~ ~ o - o ~ ~ - ~ ~ o ~ o - - - ~ - ~ o o ~ o ~ o ~ ~ ~ . . o ~ o ~ - ~ ~ o ~ ~ o ~ ~ . ~ ~ o . o ~ ~  

4 C T I V I f  Y D E S C R I P T I O N  OA I L Y  VOTAL OUR START P K#f SM 
nOOE=O/FE RESOURCE US46E USAGE -.----------- ~ ~ ~ - - - - - - - ~ - - - ~ - ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ o ~ ~ ~ ~ . ~ ~ ~ ~ ~ o - ~ o ~ ~ ~ - - - - - - ~ - ~ ~ ~ - ~ ~ - ~ o - - - - - ~ - " ~ ~ ~ - - - ~ . ~ ~ ~ o . . ~ - - ~ - ~ ~ ~ ~ o . . . - ~ o . . - o  

1 - 5 0  CHEnlCAL/PROCESS ENGINEERING 2.0 800.0 MAN O I I S  
1.80 IYOUST DESIGN 8 PLANT EWER 1.0 400.0 MAN OAYS 
3 - 6 0  T I C H N I C I L  SLPPORT 1.0 400.0 MAN OAYS 
5 - 2 0  CLERICAL*  GRAPHICS 1.0 400.0 M I N  OAYS 
4.00 M4NUFICTURING 3.0 1200.0 MAN OIYS 
1.10 MZCH/STRUCT D C Y  SMOP 1.0 400.0 MAN DAYS 
1 - 8 0  PROCESS PLANI SHOP 2.0 800.0 MAN OAYS 

hESEARCH ALTERNITE P I Y  ~ECHNOLOOIES 
1 - 0 0  TCCHNOLOGY ENGINEERING 
1.30 ELECTi t IC  POYER ENGINEERING 
1 - 6 0  PHYSICS TECHNOLOGY 
3.00 T ICHNICAL  SUPPORT 
3.2C CLERICALI GRIPHICS 
1.50 ELECTRICAL L A 8  rECHS 
4.00 MANUFACTURING 
4.20 ELEC/ELECTRONIC OEV SHOP 

EXPLORE IRRCY FAA PROCESSES FOR ALTS 
1 - 0 0  IECHNOLOGY EkGINEERING 
1.30 ELECTRIC POYER EYGINEERING 
1 CIEM[CAL/PROCESS ENGINEERING 
1.60 PHYSICS TECHNOLOGY 
5 - 0 0  TECKNI CAL SUPPORT 
3 - 2 0  CLERICALe GRAPHICS 
3 - 5 0  ELECTRICAL L A B  r E c n s  
4.00 M4NUFACTURING 
4.20 ELEC/CLECTRONIC DEW SHOP 
4.50 SPECIALTY SHOP 

CONDUCT CHAMRER PLhSHA JESTS OW CANDIDATE 
1.00 YECHNOLOGY ENGINEERIWG 
1 - 3 0  ELEC lR  I C  POUER ENGINEERIN6 
1.60 F n r s I c s  TECHNOLOGV 
3.09 TECHNICAL SUPPORT 
3.20 CLERICAL I GRAPtiICS 
3.40 MECHANICAL LAB  TECMS 
3.50 ELECTRICAL LAB TECHS 

10.00 SPECIAL F A C I L I T I E S  
10.20 SNALL cone ENYIR c n d n e r a  

ARRAYS 
2.0 
1.0 
1.0 
2.5 
0 05 
1.0 
1.0 
1.0 
1.0 

OEVZLOP MIT16AT ING DESIGN 0PTtOMS AS REOO 
1 - 0 0  TTCMNOl.061 ENGINCERING 2 -0 
1.59 ELECTRIC POYER ENGKNEERING 1.0 
1.60 PHYSICS TECHNOLOGY 1.0 
2.00 PROJECI  ENGINEERING 1.0 
2.10 S I S  ANALYSIS/CUNF I G  ENGR 1.0 
3.08 TECMWICAL SUPPORT 0 e 5  
3 -2B  CLERICALm GRAPHICS 0 - 3  

MIN  
MAN 
MAN 
MAN 
MAN 
MAN 
WAN 
MAN 

MA N 
CAN 
MAN 
MAN 
MAN 
MAN 
MAN 
MAN 
MAN 
RAN 

7 5 0  1 5 J A N I f I  l l 4 A M 8 3  
DAYS 
OAYS 
OA Y S 
on r s 
OAYS 
0 1 1 5  
OAYS 
OAYS 

750 26MAR81 20 I IARbe 
OAVS 
DAYS 
OAYS 
DAYS 
DAYS 
DA YS 
OA Y S 
DAYS 
DAYS 
CAYS 

300  21UARO4 27UAV85 
MAN DAYS 
HAN OAYS 
n4rv DAYS 
MAN OAYS 
RAN O IYS  
MAN OAVS 
MAN o a k s  
EOP UAYS 
TESTOAYS 

1 5 0  i O I U O O +  18MAR8S 
300.0 MAN OAYS 
150.0 MAN OAYS 
130.0 MAN 0 d 1 S  
150.0 MAN OATS 
150.0 MAN D A I S  

75.0 MAN O r I S  
75.0 M A N  orrs 

LONG-OUR THERMAL CONTROL COAT TESTS 1250 lSJAW60 TJAWOS 
1.00 TECHNOLOCI EN6 INEERXW 0.8 937.5 RAN OAVS 



SORT NODE. PA6C S 
. O ~ ~ ~ - - ~ - - ~ ~ ~ ~ O ~ ~ ~ " ~ - ~ ~ - . - - - - ~ ~ ~ - ~ ~ - ~ ~ ~ ~ - - ~ ~ ~ ~ . ~ " ~ o . . ~ ~ - - ~ * ~ ~ - - ~ ~ ~ ~ ~ o . ~ ~ . ~ o ~ ~ ~ ~ ~ ~ o o . ~ ~ ~ o ~ o ~ - . ~ o o ~ ~ o o ~ ~ o ~ ~ ~ U . o o . ~ U o * ~ o  

ACIIVIIV O E S C R I P T X O N  OAILV  TOTAL OUR START F I W 1  S' 
POOE=O/FE RESOURCE USAGE USAGE 

- ~ . -  

1 - 1 0  R~Ct iANICAL/STRUCT C#GINEESIN6 
1 - 5 0  CtiEMICAL/PROCESS ENGINEERING 
1 6 0  PIiY S IC S  TECHNOLOGV 
5.00 TErHNICAL SUPPORT 
3 - 4 0  H5CHANICAt  L A 0  TECHS 

10.00 SPECIAL F A C I L I  I I E S  
10.20 S'4ALL COMB EYVIR  CHlWBER 

. - - - - - - - - - 
MAN OAVS 
MAN OAYS 
MAN DAVS 
MAY OAVS 
MAN OAVS 
EOP DAYS 
TESTOAVS 

NEY/NOVEL SUN CONCENTRAI'OR OESXGWS 
1 - 0 0  TZCHNOL'ICY ENGINEERING 
1-10  MCCHANICAL/STRUCT E IC INEERINO 
2 - 0 0  P i O J E C I  ENGINEERING 
2.10 S I S  ANALYSISICONFIG ENGR 
3 - 0 6  TCCMNICAL SUPPORT 
3 r l O  ENCR ..IOES* DRAFTING 

2 ' 0  26MhR81 
MAN oa rs  
RhN OkYS 
MAN OAYS 
MAN OAVS 
M l N  OAVS 
MAN OAVS 

CERARIC TURBINE C HTX DEW L TEST 
1.00 TCCHNOLOGI ENGINEERINS 
1 - 1 0  MiCMANICAC/STRUCT EYGCNEERIHO 
1 - 5 0  CHEMICALIPROCESS ENGINEERIN6 
3.00 TTCHNI CAL SUPPORT 
5 - 1 0  EYGR A I O t S *  DRAFTING 
3.20 CLERXtAc r  GRAPHICS 
3 - 4 0  MCCHANICAL L A B  r E c n s  
4 - 0 0  MANUFACTCRING 
4 - 1 0  MICM/STRUCT OLV SHOP 
4 - 5 0  S P E C I I L T V  SHOP 

MAN 
HA N 
MAN 
HA l 
MAN 
MA# 
PAN 
MAN 
RAN 
RAN 

739 1SJAWBO 
D A I S  
J I Y S  
OA Y  S  
OAYS 
UAVS 
OAYS 
OAVS 
OA VS 
0 4  Y  S  
OA VS 

11 JAM 83 

F C I J O  SYS b JOINTS METEOROX0 PRO1 VESTS 
1 - 0 0  TECHNOLOGY ENGINEERINS 
: e l 0  I!CHANICAL/STRUCT ENGINEERING 
1.63 PciVSICS TECHNOL06V 
3.00 TECHNICAL SUPPORT 
3.10 EYGR AIDES, DRAFTING 
3 - 4 0  MECHANICAL LAB  TECHS 
4.00 MaNUFACTURING 
4 - 1 0  UECH/STRUCT DEV SHOP 
4 - 5 0  SPECIALTV SHOP 

4 5 3  240Ca90  
D A r S  
OAYS 
D A I S  
OAYS 
OAYS 
OAYS 
OA r s  
DAYS 
D A I S  

MAN 
MnN 
MAN 
MAN 
MAN 
MAN 
MAN 
MAN 
MAN 

HEAT P I P E  TECHNOL3GY DEVELOPNEWT 
1.00 TECHNOLOGY ENGINEERING 
1.10 HZCHANICAL/STRUCT EMGfNEEI IW6 
1 - 6 8  P'iVSICS TECHNOLOGY 
3 - 0 0  T ICHNICAL  SUFPORt 
3.10 EYCR AIDES, ORLFTING 
3.40 MECHANICAL LAB TECMS 

5 0 3  15JhHbO 
RAN OAYS 
NAN OAVS 
MAN DAYS 
I A N  DAYS 
MAN OAVS 
MAN OAYS 

CIRCULAT ZNG THERMAL CONTROL O E V A  
1.00 T:CHNOLOGY ENGINFCRIWG 
1 0  MECMANICALISIRUCT ENGIWEERInB 
1.60 PYYSICS  TECHNOLOGY 
3 - 0 0  TECHNICAL SUPPORT 

5 0 0  lWAN8B 
MAN OAVS 
l l l W  D A I S  
HhN DL*S  
MAN O4YS 



SORT ~ O E S  erec c 
..~~~~.~~..~-.~-~"~vv~.~..-~~~"~O.~~~.C0~~~990..~-~..~~~.....~.~0.~0.)0~.~~~-.~~~.00~...*~.~0~"....~~.00-*~~9~~-~~~..*I--09~0 

ACT I V I T V  D E S C R I P T I O N  D A I L V  TOTAL OUR SY IRT  F I W I S H  
OODF =q/FE RL SOURCE USAGE USAGE 

o . - ~ ~ ~ ~ - - ~ ~ . ~ . ~ . ~ - ~ . - o . ~ . . - - o ~ ~ ~ ~ o . ~ . . ~ ~ . o o 1 o ~ ~ ~ ~ - . ~ . ~ . . " ~ ~ ~ . ~ . . ~ . ~ ~ c ~ . - . - . . ~ - - . . - . . ~ ~ ~ ~ ~ ~ ~ I ~ ~ I o o - . ~ - ~ . - ~ U ~ . ~ . O ~ - ~ . I  

So10 EYGR A IOESt  DRAFTING 0 0 5  250.0 NAN OAVS 
3.40 WECHANICAL LAB TECHS 1.0 500.0 MAN DAVS 

SPACE R E P . I R  OF FLU10 SYS TECHNOLOGV 
1.00 TrCHNOLOGY ENGINEERING 
1.10 MECHANICAL/STRUCT EYGINEER I N 6  
1.90 C4EWICAL/PROCESS EN61NEERIWO 
2.00 P IOJECT  ENGINEERING 
2.6C HJMAN FBCTORS L S I N  ENGR 
5 - 0 0  TZCHNICAL SUPPORT 
3.20 CLt;.:CALs GRAPHICS 
3 - 5 0  CDWPUTER OPERATIONS 
4.00 N4NUF4CTURING 
4.10 n:cntsTt?ucT D E Y  SHOP 
4.50 SPECIAILTY snap 

ZER3-6 MEAT TRANSFER 
1 - 0 0  TECHNOLOGY ENGIWEERINR 
1.10 NSCHANICAL/STRUCT E 1 6 1 N E E l l W 6  
1 - 6 0  P4VS ICS  TECHNOLOGY 
2 - 0 0  PPOJECT EN" 'EERINO 
2.10 S f S  ANLLYSLS/CONFIS EWSR 
3.PO TECHNICAL SUPPORT 
3.10 EYGR AIDES*  DRAFTIN6 
3 - 4 0  MECHANICAL LAB TECHS 
4.60 MANUFACTURING 
4 - 1 0  MfCH/STRUCT DEY SHOP 

O ~ V C L  INTEGRATED R A D I A ~ O R  V E c n n R o e v  
1 . O C  TZCHNOLOGY ENGINEERING 
1.10 CECHANICAL/STRUCT ENGINEERLN6 
1 - 6 0  P4YS ICS  TECHNOLOGV 
2.00 P d O J E f  T ENGINEERING 
2 - 1 5  S I S  ANALYSISfCONFIG ENGR 
2.00 T l C H N I  CAL SUPPORT 
3 e l C  EYGR AIDCSP DPAFTINS 
3.l: MECHANICAL LAC TECHS 
4.00 M4NUF4C":RING 
4.10 MZCHISTRUCT DEY CHOP 

J r u c L  SPACE LIQUID METAL COWTAIM 
TSCHNOLOGV ENGINEERING 
MICHAN ICAL/STRUCT ENGINEERIN6 
CJEMAC AL/PROCESS ENGINEERING 
T I C H N I  COL SV"P0RT 
C L L H I r A  cRAPHICS 
MEC"AN1C -At) TECHS 
M4MUo 4CTURtNG 
HECH/SlAUCT DEW SHOP 

MAN 
MAN 
WAN 
MAN 
RAN 
MAN 
MAN 
MAN 
MA# 
MAN 
MAN 

RAN 
MAN 
RAN 
WAN 
MAY 
Mae 
MAN 
MAN 
MAN 
MAN 

n h  N 
RAY 
MA N 
MAN 
MA N 
MAN 
MAN 
WAN 
MAN 
MAN 

MA M 

MAN 
)r AN 
I A N  
NAN 
MAN 
RAN 

3 0 0  240CTBO 133AM82 
OAYS 
D I Y S  
DAYS 
DAY s 
DAYS 
OA Y S 
DA Y S 
1 4 1 5  
Db VS 
DA 7 9 
E4Y S 

4 0 0  ISJAMUS 12AU681. 
orrs  
OA YS 
DAY3 
DAYS 
OAYS 
OAYS 
DAYS 
OAVS 
LA l S  
OAYS 

4 3 0  LSAU6Bt  22114183 
DAYS 
DAYS 
04VS  
OAYS 
OA VS 
OAY S 
OAYS 
0 4  Y S 
DA Y S 
DAYS 

7 0 0  LWAN8U)I) 2lOCI82 
OAYS 
DAYS 
OAYS 
DAYS 
OAYS 
OAYS 
DL Y s 
OAYS 

OCVZLUr HAOILTOR PROOUCIION TECMNOLOCY 5 0 0  12A-82 9AU66+  
1.00 TECHNOLOGY ENGINEERING 3.0 1500.0 MAN OAYS 



SORT NOOLb PABC 7 ..-- ~.-.--.~~o~~-o.~~~~o~~oo.~..~...."~*o...--."....---~.~.-.-.~~--~"~~~--o~~~o~-~~~~~--.-~~-o-~~..*-o~~o.~o..o~..--~.-. 

ACTIVITY ~ C S C R I P I I O N  QAILV TOTAL OUR ST ~ R T   FINIS^ 
MOOE=O/FF RESOURCE USAGE USAQE 

~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ o ~ . o . . - . - - o - - . ~ ~ o o ~ ~ o o ~ ~ o ~ ~ . I . I . I o - - ~ o - ~ ~ ~ . ~ o ~ ~ . ~ o - - ~ I ~ " . ~ ~ ~ o I - - . ~ o . I ~ ~ - ~ ~ o * - ~ ~ - - o ~ - - . . ~ o . ~ * . ~ ~ ~ . - o ~ . . ~ . ~ ~ " ~ ~ ~ ~  

1.10 MECHANICAL/STRUCT ENGINLERIhO 1.0 500.5 nAN OAYS 
l.AO I Y O U S I  DESIGN L PLANT ENGR 2.0 1000.0 RAN OAYS 
3.00 lf CHNICAL SUPPORT 1.0 500.0 MAN OAYS 
5.20 CLERICAL*  GRAPHICS 1.0 50019  MAN DAYS 
4.OU MANUFACTURING 2.0 1000.0 HAY DAYS 
4.10 M~C~I/SVRUCT UE.4 JHOP 1.0 500.0 MAN OAYS 
4.80 PqOCESS PLANT SHOP 1.0 1il0.0 PLY DAYS 

OEVCLOP BASIC NLYSTAON TELHNOLOBV 
1.09 TICHNOLOGY ENGINEERING 
1.10 H~CHANICAL /S lRUCT ENOIWEERINO 
1.40 ELECTRONIC EYGINEERINB 
3.00 TICHNICAL SUPPORT 
7 - 1 0  EYGH AIDESO ORAFTING 
. 0 2 0  CLERICAL*  GRAPHiCS 
3.50 CLECfR ICAL  LAB TECHS 
4 - 0 0  H4NUFACTURING 
4.23 ELEC/CLECTAONIC ocv s n a p  
4 - 5 0  SPEC1AL:Y SHOP 

O E V I l  OP KLVSTRON COOLINB C A P A B I L I T V  
1.00 TECHNOLOGY ENGINCCRIND 
1-10 MECHANtCALlSTRUCT ENGlNEERIYB 
1.9Q ELFETRONIC EYGINEERING 
3.00 T ICHNICAL  SUPPORT 
3.10 EYGR P IUCSr  ORAFTING 
3-40  H.ICI(AN~C44. LhN TECHS 
4.00 MANUF4CTURING 
4.13 HECHlSTRUCl O E V  SHOP 
4.10 TEST s CHECKOUT LAR 

OEVCL I N  lCGH KLY SIRON 1 PRODUCTION 
1.00 TECHNOLOGV ENG INEERING 
l a 1 0  MCCHANICAL/STRUCT EN O INLLR lNO 
1.40 ELECTRONIC CNGINEERINO 
1.00 INDUST DESIGN I PLANT E l 6 R  
3.00 TLCHNICAL SUPPORI 
3.10 EYGR AIDES*  ORAFTING 
3.2t CLERICAL*  GRAPHICS 
3.50 ELECTRICAL LAB TECHS 
4.00 M4NUFACTUAING 
4.80 PROCESS PLANT snoe 

AHRL OES L TEST KLYSTRON PN OPTION8 
1.00 I ~ C H N O L . O G Y  ENG INEERIWO 
1.10 RZCHANICAL/STRUCT EY6 INLERINO 
1.40 ELECTRONIC ENGlNEERING 
3.00 T iCHNICAL  SUPPORT 
3.20 CLERICAL*  GRAPHICS 
3.50 ELECTRICAL LAO TECHS 
4.00 M4NUFACTURING 
4 - 1 0  MXCHtSTRUCT DEW SHOP 

7 
MAN 0 
nanr o 
nhry o 
MAN 0 
NAN 0 
r o 
MAN 0 
MAN 0 
MAN 0 
RAN 0 

6 0 0  24OCTbO 82MARaS 
l5oa.a  MAN oavs  
1200.0 MAN OAVS 

300.0 MAY OAVS 
600aO MAN DAVS 
300a0 '4AN OAYS 

?Om0 HhN OAYS 
k 0.0 MhN OAYS 
3 ~ 0 . 0  NAN DAYS 
300.0 MAN OAYS 

3 0 0  23OCI81  O U C t 8 3  
1230.0 NAN DAYS 

250.J NAN OAVS 
500.0 HAM OAYS 
500.o MAN o A r s  

1230.0 BAN ONYS 
500.0 MAN OAYS 
25000  NAN OAYS 
500.0 MAN OAYS 

1000.0 MAN OAVS 
1000.0 MAN DAYS 

2 
2.0 400.0 MAN 0 
1.0 2 0 0 r 0  NAN 0 
1 a0 200a0 MAN 0 
1 a5 3OCaO NAN 0 
0 1 5  100.0 MAN 0 
1 0 0  200.0 MAN D 
1 e n  200.0 NAN 0 
1.0 200.0 RAN 0 



S O 1 1  M O O t b  P A M  8 
~ ~ ~ ~ . ~ ~ . ~ ~ - ~ - " ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ . . . . I o ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ . l . . " ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ o o . o ~ v ~ ~ ~ ~ ~ ~ ~ " ~ . . ~ ~ . ~ o I o o ~ ~ ~ . o ~ ~ L . ~ o ~ ~ ~ * I o m m ~ ~ I I o ~  

8 C I I V l T T  O E S C R I P T I O N  OA ILV T O T A L  OUR S V M f  V I M 8  SH 
R O D C = O / F C  A C S O U R C C  U S A O E  U S A O E  
. . . ~ ~ . ~ . - - - - U ~ ~ o . . - - - - - ~ ~ . ~ ~ I ~ . l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C ~ ~ ~ ~ ~ * ~ ~ . . ~ ~ . . ~ . ~ o ~ ~ ~ ~ ~ - - ~ . . o ~ ~ . ~ ~ o - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ - ~ - ~ - . . ~ o o ~ a ~ o ~ ~ ~ ~ o ~ ~ o o ~ ~ ~ ~  

! 2 3 r ) l O 5 Y  OCY:I.JP M A S  I C  CC A  I E C H W O L O O V  
1.00 T : c n N o L o G r  EYG,IYECRIWC 
1.10 M < C b ' 4 N I C I L I S T * U C T  C Y G l l E L R l l Y O  
1.40 C L E C T H Q W I C  E M O I M E C ~ i  YO 
3.0'0 T E C H k 1 C A L  S U P P O A l  
3.1C C Y G R  A l D t S *  O R A F l l N G  
3.20 C L C R I C 4 L 9  C R A P N I C S  
3 - 5 0  C L C C T R  l C A L  L A t J  T E C H S  
1 - 0 0  W 4 Y U F A C l U W I M G  
4 . 2 ~  LLEC/CLLCIRONIC OFV snoP 
4 - 3 0  S J C C l A L l Y  SHOP 

A W A - V C C  4 O C V E L O P  C F A  T W q R M A L  C O M I R O L  
1.09  T C C H N O L O G V  C Y G I Y C C R I W Q  
1.10 M:CHINICAL/STRUCT C Y G I N c c n z ~ e  
1 .49 L L C C T R O Y l C  E N G l Y C C n I M O  
3 - 0 0  T i C h N I  C I L  S U P P O R T  
3 - 1 0  E Y G l  L I D C S *  O R A f I 1 4 0  
3.40 MECHANICAL L A M  rccns 
4.03 M A N U F A C T U R l l G  
4.;') R E C t 4 / S I R U C l  D E V  SMOP 

O C V E L O P  C F A  VROIIUCT 1011 rccnwokoev 
1.00 T C C M N O L O G V  E N G  I Y E C R I W O  
1.10  M ~ C t 4 A M I C A L l S T R U C T  C Y G I W C L R I W O  
1.40 C L C C l R O k l C  C N G I N C C R I M 6  
1.00 l V O U S T  O C E l G N  6 P L A Y 1  C 1 6 1  
3.00 T E C H M I  C A L  S U P P O R V  
3.10 E Y G R  A ! O E f r  O Q I F T I Y O  
3.25 C L C R I C  ILI  G R A P H I C S  
3 - 5 0  E L E C T R ~ C A L  L A B  T C C H S  
4.00 M 4 N U F A C I U R I N G  
4 - 0 0  P 3 O C L S S  P L A N 1  SMOP 

A C O J I R E  I T E S T  C A N O I O A T C  S O L 1 0  S T A T C  0 C V ; ' C r S  
1.00 l < C H N O L O G V  E N 6  l W L C R l  N O  4 5 
4 - 4 0  E L E r l R O N I C  E H G I N L E R I W Q  3.0 
1.60 P I V S I C S  T C C t i k O L O G V  t r l )  
3.00 T E t k N I  C A L  S U P P O R T  3 0 5  
3.10 F Y G R  A I O C S v  0 ~ A f T 1 1 6  1 e 5  
3.23 C L C R I C A L I  G m A P H I C S  1.B 
4.00 M A N U F I C I U R I M G  3.0 
4.20 t L f C / C L E C T R O N I C  O t V  S H O P  3.0 

M W  
MA M  
m r n  
M  A H  
R A N  
M A N  
M A Y  
M A N  
MAW 
R A N  

M A Y  
R A N  
M A N  
N A N  
m a w  
M A N  
M A N  
R A N  

M A N  
fir n 
RAW 
H A M  
M A N  
nrrr 
may 
nAf4  
H A M  
MAW 

750 1531180 1 1 3 A W I S  
O A V S  
O A t S  
O A V S  
OA v S 
nh vs 
O I V S  
O A V S  
O A V S  
O A V S  
01 v s 
43 o a4octw aJt)rea 
D A I S  
01 16 
O A I S  
O A T S  
OA v S  
O A V S  
O A Y S  
01'1 1 

5 0 0  isrwrr urwas 
O A V S  
D A V S  
O A V S  
O A V S  
O A V S  
O A T S  
OA v S 
O A V S  
O A V S  
D A I S  

4 0 0  rs~uro uwoor 
M A N  O A l S  
M A N  01'11 
R A M  O I V S  
MbW O A V S  
R a w  O A V S  
nrw o r v r  
M A N  0 4 V S  
naw ohvs 

O C S I G N  6 T E S l  H I - f F f  A M P L I F I C R 8  
1.00 r L c n Y o l o G v  C W G I N C ~ R I  NO 
1.10 r r C M A Y  I C A L t S l R U C T  C Y B I M E C R 1 W O  
1.90 C L E C T R O N I C  C M G I N E C R I M O  
3.00 T C C M k l C A L  S U P P O R T  
3.10 E Y G R  a r o c s ~  ORAFTINS 
3.30 L L E C T A  I caL  LAB TCCMS 

4 0 0  PS(11180 OtOtT8l 
a .  0 8 0 0 0 0  MAW 0 A V S  
0 l 5 100.0 M A N  011s 
1.5 600 .0  RAW O A V S  
2.0 800.0 O A V S  
1 *o 4 0 0 1 0  M A N  O A V S  
1.0 4 0 0 0 0  H A M  O A V S  



8 O R T  N O D C 5  PAUL 9 
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A C f I V I l Y  9 C S C R I C T I O N  D A I L Y  T O t I L  OUR 8 T A R V  r l N l 8 H  
@ I O D C = O / C L  R E S O U R C E  U S A O C  U r ) A O t  

.* o I . * I . . - ~ ~ I ~ ~ ~ ~ ~ - - - - ~ - . ~ - ~ I ~ . n r o - r . ~ n r ~ . . ~ ~ . . ~ . . . ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ - ~ - o . . . . o ~ ~ ~ ~ ~ ~ . ~ - o ~ " ~ ~ ~ ~ ~ ~ ~ o I o ~ ~ ~ " o . . ~ ~ o ~ ~ ~ o . o ~ o o . o 1 ~ . ~ ~ ~  

4-00  M 4 N U F * C r U R i N o  1 S O  400.0 N A N  D A Y 8  
4.20 E L E C ) E L E C l R O N T C  IJCV S i I O P  1.0 4 0 0 t 0  M A N  D A Y S  

1 0  301109  D E S I G N  b l C S 1  I N I C O R  A R P S e  D L Y 6 L  P R O D  
1 - 0 0  I C C H N O L O G V  C N O I Y E L R I N G  
1.16 ~ 1 C H 4 Y I C A L I S l R U C T  f Y G I Y E C R I N 0  
1.40 L - E C l Y O N I C  K N G I N E E R I N O  
1.nC I Y O U S T  O C S I Q N  d P L A l I  E N B R  
3100 I I C W N I C A L  F U P P O R I  
3 - 1 3  C V C H  A I O E S c  O R A F T I N 8  
3,2S C L L R I C ~ C I  G Q 4 P H l C S  
4. 0 9  M A N U C A C I U n I I N G  
4.20 ~ L E C / C l P C T R O N I C  DCV SHOP 
4.40 C L L C / L L E C l R O N I C  P R O O U C l f  O N  S H O P  
4 - 0 0  P I O C C S S  P L A N T  SMOP 

1 0 3 0 1 1 1 9  INTCGRI~E AMPS Y ITM RIDIAIUIS 
1.OV T E C H N U L O G V  E ; i G I N t : C R I N O  
1.10 Mf C H I N  I C A L / S T R U C I  C N G I N E C R I W O  
1.43 E L E C ' R O N I C  E N G  I t 4 E E R l  NG 
3.00 l l C H N l C A L  S U P P O R I  
3.10 E Y G R  A I O C S e  O R A F T I N 0  
5.20 C L f R l C A L *  G R A P H I C S  
3.50 E L E C I f l  i C A L  L A H  T E C H 3  
4 $06  M 4 Y U F A C T U R I N '  
4.20 ELEC/E I .CC~RON;C  DEV snop 

1030112I )  S C L C C T  L 1 E S r  O T H E R  AMP D C V I C C O  
1.00 T I C H N O L O O l  E N B I N C C I I  N U  
1.40 L L C C T R O N I C  L N G I N E f R I N O  
1.60 P M V S I C S  T L C H N O L O G V  
4.03 C 4 N U C A C T U R I Y O  
a FLECICLCC~RONIC DEW s n w  

500  1 4 A U O 8 0  1 1 A U O l t  
M A N  O I V S  
MAW D A V S  
M A N  D A V S  
P A N  D A V S  
M A Y  o r v s  
M 4 N  D A I S  . 
WAY D A I S  
M A N  oa rs  
W4N D 4 V 5  
M A N  D 4 V S  
N A N  D A V S  

903 PSOCT81 l l O C t 8 t  
PO0000 P A N  O A V 8  

500.0 M A N  D A V S  
1500,0 M A N  O A Y Y  
1110.0 I A N  O A I S  

500.0 M A Y  D A V 8  
250.0 H I M  O A V S  

iOOOn0 R A N  O A V S  
lO00.0 M A Y  O A V I  
1000.0 U A N  O A l S  

430  ISJANIO l2hUOOl 
1 a5 600.0 M A N  O A Y S  
1.0 400.0 M h N  O A V a  
0.5 200*0  M A N  O A V S  
1 * 0  400.0 M A N  O A V S  
1 rO 400.0 M 4 k  0 4 1 S  

1 0 3 0 2 0 1 9  C O N 1  I N U C  D E V C L  O F  S P R E A D  S P R C T R U M  PH Cot4 QUO lSJAN80 11AU8BI 
1.00 I E C H Y O L O G V  E Y B I Y T T R I  N O  3.0 1200.6 M A N  D A Y S  
1.40 E L E C T H O N I C  C Y G I O E E R I N O  2.0 800m0 N A N  D A Y S  
1.10 M 4 T H  L S O F I U A R E  E N G I N E E R I W O  1.0 400.0 M A N  0 4 7 8  
3.00 I T C M N I C A L  S U P P O R T  1 a0 4OOaQ M A N  O A V S  
3.16 E I B R  A l O E S e  D R A F T I N G  0 a5 200.0 R A N  O A V S  
3.26 c L L R t c 4 t . 1  G R A P n I C S  0 a 5  200.0 M A N  0 4 V S  

10302629  IWVCSTIGATE AL I C R Y A T C  PH con ortrowa 4 0 0  ~ S ~ A W I O  ~ Z A U O ~ ~  
1 .00 T:CMNOLOGY CNG I N E E R f  N O  ba0 2400.0 V A N  O A V S  
1 E L E C I W O N l C  E N G I N C E R I  N U  4.0 1600.0 M A N  O A I S  
1.10 M A T H  8 S O F T Y A R E  C N G I N E E R l k O  2.0 800.0 R A L  O A Y S  
3.00 I I C h Y I C A I .  S U P P U R T  2.0 000.0 WAN D A I S  
3.10 E Y G R  A I D E S *  O R 4 F l l N D  I*o )Go10 R A N  O l T S  
3.20 C L L A l C A L e  G R A P H I C S  1 * 0  400.0 M A N  O A V S  

1 0 3 0 1 0 1 9  B R C I O H O A R U  E V I L  P H A S C  CONVROL OPYI OMS 400 12FEOIO UICP81 
1.00 T f  C H N O L O G V  E N ~ I N C L R I N O  6.0 2400.Q N A N  D I V S  



S O R T  NODC, P A M  I@ 
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L C T I V I T V  O C S C R I P T I O N  O A t L I  T O I A L  O U R  S l 4 R l  V I W l l H  
' 1 0 0 C = O I t L  R L S O U R C E  U S A O b  U S A O C  

~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ o o o ~ ~ ~ o ~ ~ o ~ o ~ - o o ~ o o ~ ~ ~ o ~ o o o o ~ o ~ ~ o o - m ~ o ~ o o ~ ~ ~ o o ~ o m ~ ~ m o o ~ ~ o o m n o ~ ~ o n o o o m ~ u ~ ~ n  

1.010 M C C H A N I C A L I S I R U C T  C Y O I N C C R I N O  1.0 400.0 M A N  D A Y 8  
1.40 E L C C T R O N I C  E N O I N E E R I N O  4.0 1600.0 M A N  O A V S  
1-70  M A T H  S S O F l U A h C  C N G I N E E R I N O  1.0 400.0 M A N  O P V S  
3.00 T E C H N I C A L  S U P P O R T  4.0 1600.0 M A N  O A V J  
3-10 E Y G R  AIOCSO DRAFTING 1 .0  400.u o r r v  
8 - 2 0  CLERICAL* BRAPHICS 1 .O 400.0 MAN orva 
3-50 E L E C l W I C A L  L A A  T E C H S  1.0 100 .0  ~ 4 ~ 4  O A Y S  
4.0a W 4 N U F A C f U 4 I N G  2.0 800.0 M ~ M  OIYS 
4 - 7 0  T E S T  4 C H E C U O U T  L A B  2.0 100.0 R 4 N  O A Y S  

10302049  D E S I G N  L l E S l  P M  C O N  S r U r L M  C O R P O N C M t 8  
1.00 T E C H N O L O G Y  E N G I N C C R I N O  
1.40 E L C C I R O N I C  E l G l N E C R l N O  
1 - 1 0  M A T H  P S O F I W A R E  E B G I N E L R I N O  
3.00 T E C H N I C A L  S U P P O R l  
3.10 C Y C R  A I O E S *  O R A F T I M O  
3.20 C L E R I C A L *  G R A P H I C S  
3.30 C L C C T R I C A L  L A W  rccns 
4.00 W4NUF I C I U R I N G  
4 - 7 0  V E S T  L C H E C U O U l  L A I  

1B302059 B R C I O B O A R O  R E F  P H A S E  O l S l l  O P T l O M S  
1.00 T C C H N O L O G Y  E N G I N C L R I N I  
1.40 C L E C l R O N l C  E Y G  I N F C R I W O  
1 - 7 0  n r T n  r S O F ~ U A R E  CNGINECRIN~ 
3.00 T S C H N I C A L  S U P P O R T  
3.10 E Y G R  A I O E S *  O R A F T l N O  
5.20 C L E R I C A L *  G R A P H I C S  
5-30 E L E C T R I C A L  L A H  TECMS 
4.00 M A N U F A C T U R I N O  
4.70 T E S T  L C H E C R O U T  L A B  

10102069  O E S l  G N  L U R C A O H O A R O  PH C O I  RCCCIVCRS 
1.03 1 E C H N O L O G V  E N G  I N E E R I N O  
1.10 M I C M A M I C A L I S l N U C l  L Y O I W C C R I N O  
1.40 E L E C l R O N I C  E N O I N E E R t  N O  
3.00 T Z C H N l C I L  S U P P O R T  
3.10 E Y G R  A I D E S *  D R A F T I N O  
3.59 ELCCIRICAL L A B  T e c n s  
4.00 R A N U F I C T U R I N G  
4 - 2 3  E L E C f E L E C T R O N I C  O C V  S H O P  

1 0 1 0 2 6 1 9  T E S T  B A S E L I N E  L I L T  L h T E N N A S  FOR B A W W l O l H  
1-00  V I C H N O L O G Y  E N G I N E E R I N G  1 *5  
1.10 M : C H A N I C A L I S l S U C T  C Y G t N C C R 1 N B  0 e 5  
1.30 C L L C I R  l C  P O Y E R  E N L I N C L R I N O  0 . 5  
1.40 E L E C T R O N I C  E N G I N E E R l N O  0 05 
3-00 l l C H N l C A L  S U P P O R T  2 .5  
3.10 C Y G R  A l Z ~ b e  O R A F l l M G  1 e 0  
3.20 C L C A I  : A L *  C R L P H X C S  0 m3 
3.40 M Z C H A Y  I C A L  L A B  T E C H S  0 m3 
5.50 E L E C l R I C A L  L L R  VECMS Om5 

4 0 0  1 1 ~ ~ 1 0  L ~ W O U O I  
MAN ohva 
MAN o l r s  
M A #  D A I S  
M A N  O A V S  
R A N  O A I S  
M A N  O A V S  
R A N  O A I S  
M A N  D A Y S  
M A N  O A Y S  

4 
H A N  0 
M A N  0 
M A N  0 
M A N  0 
M A N  0 
M L N  0 
M A Y  0 
M A N  0 
M A N  0 

3 
M A N  D 
m n  o 
M A N  0 
N A N  0 
M A Y  0 
M A N  0 
M A N  0 
M A N  0 

4 
R A N  0 
M A N  0 
M A N  0 
N A N  0 
M A #  0 
M A #  0 
M A N  0 
M 4 N  0 
WAN 0 



SORT NOOL. PAOC a 1  
--.-me------.----- .-----------.----------I-..---. ..-..--.... "-Io.--.---..--o----- * ~ ~ . - ~ . 0 . I * ~ ~ - ~ ~ I 0 ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ 0 ~ ~ . ~ ~  

A C T I V I T V  O E S C R I P T I O N  DAlCV TOTA?, 
' (OoC=O/PL 

OUR START 
RESOURCE 

F t N l  DM 
USA6E USAOE 

~ . . o ~ . ~ ~ . . o o " . - o o o ~ o ~ o ~ o ~ . . ~ o ~ o o o ~ o o ~ ~ o ~ ~ ~ ~ o ~ o ~ o ~ ~ . ~ . ~ ~ ~ ~ ~ . . o ~ o o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ o ~ ~ ~ ~ ~ . ~ . . . ~ ~ ~ ~  

4  000  MANUFACTURING 1.0 400.0 HAM OAVS 
4.10 MECH/STRUCT OEY SHOP 0  * 5  200.0 MAN DAYS 
4 - 2 0  ELEC/ELECTRONIC OEY SHOP 0  03 i 30 .0  MAN OAVS 

ANALYZE 1ONOSP)IERC EtCECTS ON P H  CON 1 0 0  0  153AN80 10 dAM84 
1.09 TCCHNOLOGY ENGINEER1 NO I n 5  1'300mO MAN OAVS 
1.60 P ~ Y S I C S  ~ E C H Y O L O O V  1.0 1000m0 MAY OAVS 
1 M 4 l H  6 SOFTYARE ENGINEEAINO 0.5 500.0 MAN DAYS 

10.00 S'ECIAL F A C I L I  VIES 0 - 0  10.0 COP D A I S  
I O a l O  LARGC SCALC COMPUTER 0.0 10.3 M A C H O A V  

OESIGY F A 8  L TEST SUBSCALE SUBARRAVS 
1.00 TICHNOLOGV ENGINECRINO 
1.10 HICHAN ICAL/STRUCI  ENGINEERINO 
1.30 ELCCrR lC  POYER LNGIVELRINO 
1 - 4 0  ELECTRONIC ENGINEERINO 
2 - 0 0  PqOJECT ENGINEERING 
2.10 SVS ANALVSIS/CONFlb ENOR 
3.00 TCCHNICAL SUPPORT 
3.iO EYGH AIOES*  DRAFTING 
3 - 2 0  C L E R I C ~ L I  GRAPHICS 
3 - 4 0  MrCHANJCAL LAM TECHS 
3.50 ELECTRICAL L A B  n c n s  
4.00 HANUFACTUnING 
4.10 MTCH/STRUCT OEV SHOP 
4.20 ELEC/ELECTRONIC UEV s n o P  

10.03 SPECIAL F A C I L I  V IES 
10.90 L IRGE ANECHOIC CHdMBER 

TEST LOU-CTE APPROACHES FOR SUBARRAVI 
1 - 0 0  T:CHNOL?GY ENGINEER1 NO 
1.10 MSCHI%ICAL/STRUCT EYOlNEERlNO 
1.40 ELECTRONIC ENGlNEEdINO 
1.50 CHEMICPL/PROCESS ENGINEER1 NO 
3.00 TCCHNI CAL SUPPORT 
3.10 EbGR A lOESs ORAFTINO 
4.00 HANUFACTURIN6 
* a 1 0  MLCH/STRUCT OEM SHOP 

7 0 0  2SNARIS 7 3 A M 8 1  
MAN DAYS 
MAN DAYS 
MAN OAVS 
MAY OAVS 
Mbtb DAYS 
MAN OAYS 
MAN OAVS 
nrn D A Y S  
nrn or rs  
HAY DAVS 
RAN OAVS 
MAN OAVS 
MAN OAYS 
HAN OAYS 
EOP OAVS 
TESTOAVS 

150 1IJANOO 131U600 
HA# DAYS 
MAN OAVS 
MAN OAVS 
HAW DAVS 
MAN OAVS 
WAN DAYS 
MAN OAVS 
HAM DAYS 

TES1 F O S  L E L I M I  NAVE MULTIPACTOR PRO9LCNS SO0 22OCT02 lOJAM84 
1.00 1<CHNOLOGY ENG lNEERl  NO 2.5 750.0 I A N  OAVS 
1.10 HECHANICALISTRUCI ENGINECRiYO 1.0 SOOm0 RAN D A I S  
1.40 ELECTRONIC ENGINEERING 1 m0 300.0 RAY DLYS 
1.60 P i V S I C S  TECHNOLOGY 0.5 1'50.0 NAN DAVS 
3.00 I I C H N I C A L  SUPPORT 1 m5 4'30.0 HAY OAVS 
3.20 CLERICALP GRAPHICS 0.5 150.0 MLN OAVS 
3.40 HrCHANlCAL LAB  TECHS 0 m5 150.0 H A M  D A V S  
3.50 E L E C I R I C A L  LAB TECHS 0  m5 150.0 I A N  DAYS 
4.00 HANUFACTURING ll a 5  150.0 MAN OAVS 
4.10 R~CHISIRUCT O E V  SHOP o • 5 1~1.0 MAN ~ A Y S  

10.00 SPECIAL F A C I L I  l l E S  0  .a lSO.0 EOP DAVS 
10.20 SMALL COMM ENVIR  CHLMBER 0  a 5  150.0 l E S l O A V 8  



SORT NODtS PAQL 12 
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LCTIV IT~  D C S C R I P T t O N  O A I L I  TOTAL OUR START f IHI 8 n  
P~OOE-OIPE RESOURCE USAGE USABC 

~ . . . - ~ - - . ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . " . ~ ~ ~ ~ ~ ~ . . o - . ~ ~ ~ * ~ o . . ~ - ~ . . ~ ~ ~ ~ ~ o ~ ~ . . ~ * ~ ~ - w ~ m . . o o ~ ~ ~ ~ ~ o ~ o . I ~ o ~ C o a ~ ~ ~ ~ n o ~ ~ o ~ . . ~ . ~ ~  

l J 3 1 4 0 4 8  DES TEST L E V I L  LOW MASS/ARCA TECH 
1 0 0 0  TECHNOLOGY EYGINELRINO 
I e 1 C  WTCHANICAL0SIRUCT ENGINELRtNB 
10*0  ELECrROHIC ENGIYCERIYO 
1-50 CnEMlCALIPROCE SS ENGINEERINO 
2.00 PIOJECT ENGIYEERINO 
2 0 1 0  S l S  ANACVSIS/COYFIO ENOR 
9 - 0 0  TECHNICAL SUPPORT 
3 0 1 0  E Y G R  &10CSr  ORAFTINS 
3020 C L C R l C I L *  OSAPHlCS 
4.00 WASUFACTURING 
4.10 M'CHISTWUCT O € V  SHOP 
4.20 ELLC/ELECTRONIC DEW SHOP 

ANALYZE TRANSIENT L € H I  EFCCCTS 
1 0 0 0  VICHMOLOGY ENGINEERIN6 
1.10 R I C H I N  ICAL IS IHUCT CNGINEERfNO 
l o  YO ELECTRIC COYER EYGIYEERINO 
l o 7 0  WITH 6 SOf  TUARE ENGINEERIN8 
2.03 PROJECT ENGINEERING 

L 
2010 S f S  ANALVSlS lCONFIG ENGR 

h) 

30 1 0 S 0 5 0 2 8  TEST C SIRULATE EM1 Ef FECTS 
1 0 0 0  TECHNOLOGY EN6 INEERI  HG 
1.10 RfCHANICALISTRUCT ENGINELRINO 
1.50 ELECTRIC POWER ENGINEERINB 
3 0 0 0  lECMN1CAL SUPPORT 
3 0 1 0  EYGR AIOESs ORAFTINS 
3.20 C L t R I C A L s  GRAPHICS 
3.56 CLECVRICAL L 4 B  TECHS 
4.00 ~PNUFACTURINB  
4 0 1 0  MCCM/STRUCT DEV SHOP 
4.20 ELECIELECTR3NIC DEW SHOP 

300  azoctea roJ4rrr 
MAN OAVS 
MAN OAV8 
HAM o r r s  
MAN OAVS 
n A u  DAYS 
WAN OAVS 
MAN OdV S 
MAN DAYS 
MAN OAVS 
MAN DAVS 
RAN OAV8 
nhry O A V O  

900  ierueor umrnrst 
MAN ~ Y S  
MAY 0AV3 
UhN O I V S  
RAN OAVS 
MAW OAVS 
MAN OAVS 

2 1 0  190CT04 7AUOII 
MAN a4Y.s 
MAN DAYS 
MAN D A I S  
MAN OAVS 
MAN DAYS 
MAN DAYS 
MAN DAVS 
MAN OAVS 
N4N OAVS 
NAN OAVS 

ANAL Y2E SER-PARALLEL HOOXUP W #SPA 2 0 0  1S3W00 3)OCf8@ 
1.00 TECHNOLOGY EYGINEERINO 2.0 400.0 OAVS 
1.30 ELECTR l C  POUER CNGINEERIN9 1 0 200.0 NAN OAVS 
IO+O ELECTROIIC ENBINEER~NG 0 0 5  1 0 0 0 0  #hM OAVS 
1-70 n l t n  r S O F T W A R E  ENGINEERENO o . Y 100.0 MAN D A ~ S  
3.05 TECHNICAL SUPPORT 0  05 1 0 0 0 0  MAN DAYS 
3.10 EYGR AIOESs DRAFTING 0 ad 100.0 MAN OAVS 

TEST SLII IES-PARALLCL HOOWUP OF SSP4 
1.00 TECHNOLOGV EMGlNEEI INC  
1.10 MICHAN:CAL/STRUCI f N 6 I N E f R I W B  
1.58 ELELTRIC POUtR ENGlNEERfH6 
1.40 E L C '  .%ONIC EMGINZ fA lNO 
3.00 TECAd, 2hL SUPPORT 
3-10 EYGR *10ESe ORAFTINU 
3-29 CLERICALI "RAPHICS 
3 0 5 0  ELECTRICAL L A B  TECHS 

3 0 0  X4AWBQ a O t 7 8 t  
MAN D A I S  
HAN OAVS 
HAW OAVS 
WAN OAVS 
nAH 011s 
nArO or vs 
Hr4N DAVS 
nm O A V S  



SORT NOOLo PABL I S  
~~-....----~--.-----~-~--~--o---...~o-..~~-..-~--~"~-..~~..-~~~m~"-~~...~o~~o~~I~om~~oo-~oI~oo~.I..o~o~~-o..~~Uo~III.~~Io~~..~~-~ 

A C T I V I T V  D L S C R I P T I O M  OAILV 1 0 1 ~ ~  OUR $?ART C l W I 6 M  
*OOE=O/FE RESOURCE USAOC USABC 

~ ~ o - ~ . - . ~ ~ ~ ~ ~ 1 - ~ - o ~ . o - o . . ~ - - * ~ - " - ~ o . . ~ ~ . . o ~ ~ ~ ~ . . . ~ ~ ~ " . - ~ - ~ . ~ ~ . . o ~ ~ ~ ~ ~ ~ . . - ~ ~ . . ~ o ~ ~ - - ~ - o ~ - - ~ ~ o ~ ~ . . - ~ ~ ~ ~ - ~ ~ ~ - ~ ~ n ~ ~ ~ ~ U - o - - - - ~ . . ~ - ~  

4.00 MANUFACTURING 2 .C 600.0 MAN DAYS 
4.10 MCCH/STRUCT DEV SHOP 0.5 150.0 MAN O4YS 
4.22 C L E C / E L E C T R O N ~ C  ocv SHOP L -5 450.0 R4N OAYS 

1 0 3 0 6 0 1 8  ANALVZE L SIMULATE ANTENNA STRUC 
1 .0 j  TZCHNOLOGY ENGINEERING 
1.10 R:CHANICAL/STRUCC EYGINEERINO 
1.10 M4TH L SOFTY44E E N G I N E E I I N 6  
5.00 TECHNICAL SUPPORT 
5 - 2 0  C L E ~ I C A L I  GR4PHICS 

1 0 - 0 1  SPECIAL F A C I L I T I E S  
10.10 L4RGE SCALE COMPUTER 

ANAL 6 S I H  A N l t N N h  MECH A I N l N B  CONTROL 
1.09 T~CHNOLOGY CNOINEERI NP 
1 - 1 0  MCCHANICALISTRUCT ENGINEER I N 0  
1.20 A:RO/P€RFORMRNCE ENS I N E L S I  We 
lm*O ELECTRONIC EYGINEERINO 
1 7 0  MATH 6 SOFTYARE ENGIYEERINB 
3.00 TSCHNICAL SUPPORT 
3.20 C L E R I C I L e  GSAPHICS 

LO.00 S ' E C I I L  F A C I L I T I E S  
10.10 LARGE SCALE COUPUTER 

ANALYZE BEAM SAFETY 8 DEFlNE RE00 SYSTEMS 
1.00 IZCHNOLOGV ENG INEERI  NO 
1 - 1 0  MSCHANICAL/STRUCT EUGINLERINO 
1 CLCCTRONIC EQGINEERINO 
1.70 8 I T H  8 SOFTMARE ENGINEERINO 
3.00 T iCHNICAL SUPPORT 
3eLO EYGR A IDESO ORAFTING 
3.20 CLERICAL t  GRAPHICS 

RESEARCH 6 ASSESS LASER WRSM OPTXOWI 
1 m03 TCCHNOLOGV ENG INEERINO 
1.10 H3CHANICAL/STRUCT EYGINEERINO 
l a 3 0  ELECTRIC POYER ENGlNEERIW6 
1 - 4 0  ELECTROWIC ENGINEERIN6 
1 -60  PHYSICS TECHNOLOGV 
3.00 TECHNl CAL SUPPORT 
3 - 1 0  EYGR A IDES*  DRAFTIN0 
3.20 CLERICALI ORAPHXCS 
4.00 HANUF lC IURIN6  
4.10 MSCH/STRUCT OEV SHOP 
4.20 ELECIELECTRONIC DEW SHOP 
4.50 SPECIPL IV  SHOP 

4 3 0  I W A N I O  l P A U 0 8 1  
900.0 MAN OAVS 
~ 0 0 . 0  MAN o A r s  
603.0 UAN OAYS 
150.0 MAN OAVS 
150.0 NAN OAYS 

3.0 COP DAYS 
3.0 nrcn o r 7  

2 0 0  24OCTIO l 2 A U O l l  
MAN OAYS 
MAN DAYS 
MAN OAYS 
HAM OAYS 
MAN OAVS 
MAN DAYS 
MAN OAYS 
EQP 0 4 1 s  
MACH OAV 

4 0 0  1 W A N 8 0  IZAUQIl 
5.0 2000.0 WIN OAYS 
1.0 400.0 MAN DAYS 
3.0 1200.0 RAN DAVS 
1.0 400.0 RAN 04YS  
1.5 600.0 MAN OAVS 
1.0 400.0 MAN OAYS 
0  05 2 0 0 r 0  MAN D I V S  

HAM 
MAN 
NAN 
NAN 
R4N 
MAN 
nrw 
MAN 
MAN 
NAN 
an N 
MAN 

7 5 0  ISdANW I I d A H l S  
DAY3 
0113 
o4rs 
OAYS 
onvs 
DAYS 
PAYS 
OAYS 
OAVS 
OA VS 
OAYS 
OAV8 

TES t  P I Y  CONVERSION O f  LASER L I W I  9 0 0  lsrlhwbe UhU681 
L.00 7!CHNOLOGV EMGINELRI NO 1.5 600.0 HA# DAVS 
1 - 3 0  ELECIR l C  COUER E N 6 I U € E l l M B  0  m 5  200.0 MAN DLVS 
1 - 6 8  Pt+YSICS TtCHdOLOOY I a 0  4 0 0 ~ 0  M4N O A l S  
3 - 0 0  TECHNICAL SUPPORT 0  mS 200.0 I A N  DAYS 



SORT NODCb PAOL 1e 
~.~o"~~~~~.~~.~~---~~-.~..~~.o~-..~"~~~~~~~.-~~o~o~.~..o.~o.-o~.~~~.~~o..o~~~~.~~o~.~~...-~~~~-~~~......o~~...o...~.o~ 

~ C T I V I Y V  O E S C R I P Y I O N  Oh I L Y  ~ O ~ A L  OUR START F I M f S M  
MOO€=O'rE PESOURCS USAOC USAGE 

-*~~.~.-~-~~--~--.-~--~~.~~.-~~-~~o.~-~~-.-~-o~.-~~~~.~~.~~o-~-*.--..~-.--."--~..~~.~~"*~~~~.~-"~..o.*~o*.ooo.o~..o.o~~ 

3.10 EYGR AIOESI DRAFTING 0 mS 200.0 MAN OAYS 
4.00 MANUFACTURING 1 m0 400.0 WAN DAVS 
4.50 S P E C I A L ~ Y  SHOP 1 - 0  400.0 RAN DAYS 

TEST ALTERNA 1E RECONVCRSION TECHNOLOOIES 
1.00 TECHNOLOGY ENGINELRING 5 2100.0 
1 - 1 0  MECHAN~CAL/STRUCT FYGINEERINO 0 • 5 300.0 
1.30 ELECTR l C  POYER ENGINEERiNO 0.5 300.0 
1 - 4 0  ELECTRONIC EYGINEERI  NO 0 0 5  390.0 
1.60 P'4YSICS TECHNOLOGY 2.0 1200.0 
3.00 TECHNI C I L  SUPPORT 1 - 0  600.0 
3.10 EYGR I I O E S *  OSAFTINB 0.5 100.0 
3.20 CLERlCALe GRAPHICS 0.5 300.0 
4 - 0 0  MANUFACTUHING 5.0 A8OO.O 
4 1 0  UECH/STRUCI o c v  SHOP 1.0 600.0 
4.20 ELECIELECTHONIC OEV SHOP 1 m0 6 9 0  m0 
4 - 5 0  SPECI ILTV  SUOP 1 m0 6 0 0  m0 

ANALYZE RECTCWNA O P l l O N S  
1.00 TTCHNOLOCV EPJti INCERI  NO 
1 - 1 0  MICHANICAL/STRUCT EYGINECRZNS 
1.30 LLECTR I C  POICR ENGtNCERINB 
1.40 E L E C ~ R O N ~ C  ENGINEER1 NO 
1 - 7 0  MATK L Sf,FTYARE ENGINEERINB 
5 - 0 0  TCCHk ICAL  SUPPORT 
3.20 CLERICAL, GRAPHICS 

T E S I  RCCTEINA OPTIONS 
1 m00 TCCHNOLOGY ENG I Y E E R I  NB 
1.10 MECHANICALISTRUCT EYtiZNECRIM@ 
1.30 ELECTRIC POUER ENGINEERIN6 
1.40 ELECTRON1 C ENGINEERING 
1.70 MATU 6 SOFTU4RE ENGINLERINC 
3.00 TZCHNICAL SOPPOST 
3.10 EYGR AIDES*  ORAFTING 
3.20 CLERICALI GRAPHICS 
3.40 MICHANICAL LAB  TECMS 
3.50 ELECTRICAL LAB TECMS 
4.00 WINUFACTURINB 
1.10 MZCHISTRUCT OEV SUOP 
4 - 2 0  CLECIELEC IRONIC acv SHOP 
4.70 TEST L CHECKOUT LAR 

OCYCC L EMPLOV OETAILEO STR OYM RO#LS 
1.00 1 ECHNOLOGY ENGINEERING 
1.10 IECHAN1CAL/STRUCT EIGIMEERINO 
lm2C ACAO/PCRFORMhYCE EHGINEERINB 
l a 7 0  OATH 6 SOFTUARE ENGINEERING 
3.00 TCCHNICAL SUPPORT 
1 0  EYGR AIDES*  DRLFTING 
3.28 CLERICALr  6RAPWlCS 

10.00 S a E C I A L  F A C l L l l l E S  

6 0 0  15JAN80  2 J U N 8 2  
MAN D A I S  
MhN OAYS 
HAN OAVS 
MAN O I Y S  
WAN OAYS 
R4N DAVS 
WAN OAYS 
MAN OAY.9 
MAN OAYS 
HAM OAYS 
WAN DAYS 
MAN DhYS 

2 0 0  IldAWIO 210CTOd 
2.5 500.0 N l N  DAYS 
o .s 100.0 MAN o A r s  
0.5 100.0  AN O A V S  
1.0 200.0 n a ~  O A V S  
0 • 5 100.0 MAN OAYS 
0 0 5  100.0 MAN DAYS 
0 m5 100.0 HAN DAYS 

5 3 0  4JWBB 23UW82 
RAN CAYS 
MAN O A I S  
WAN 04'19 
WAN DAYS 
MAN OAVS 
MAN OAVS 

WAN MAN DAYS OAVS 
RAW OArS  
MAN DAVS 
MAN OAVS 
HAN OAYS 
MAN DAYS 
MAN OAY S 

5 
MAN 0 
RAN 0 
HAH 0 
nlrw D 
MAN 0 
WAN 0 
MAN D 
E O P  0 



SORT NOOLS P A N  1s 
~ ~ ~ ~ ~ ~ o ~ ~ ~ - - * ~ ~ ~ - ~ - - - o ~ - - ~ - - ~ - o o ~ - ~ o - o ~ o - ~ ~ o . ~ ~ ~ ~ - o ~ - - - - - o - ~ ~ ~ - o ~ ~ ~ ~ o " ~ ~ - - - ~ o o - - * - - - o - - ~ ~ ~ - ~ - ~ - o o " ~ I o ~ ~ o . . ~ . o . . . ~ o o o . o  

ACT1 Y I T Y  O C S C R I P T I O N  TOTAL OUR S t l R T  r f M l S H  OAILV 
1 0 0 € = O / F E  RCSOURCE USAGE USABL ----------- ~ ~ ~ - ~ . - o ~ ~ ~ - - - - - - - - - - - - ~ o - ~ ~ o o ~ - ~ ~ - ~ ~ ~ ~ o ~ " ~ ~ ~ . ~ o . . . * o . . ~ o o ~ . . . . . ~ o o ~ ~ ~ o ~ o ~ - o ~ o - ~ I o ~ . ~ o o . o . . ~ ~ ~ o I o ~ ~ o y . ( . ~ ~ o ~ ~ ~ o ~  

lO.lO LARGE SCALE COMPUTER a.0 5.0 NACH OAV 

10411327 hNALYZ€ LIGHTYEIGHT F L E l  STRUCTURES 
1.03 TTCHlOLOGY ENGIYSERINO 
1.10 RECHANICALISTRUCT ENGINEERINB 
1 - 2 0  AIROIPERFORMAYCE ENGIYEER/NG 
1.70 WITH L SOFTYARE ENGINEERING 
3.00 Tr  CHYICAL SUPPORT 
3-10 CYGR AIDESS DRAFTING 
3.20 CLERICAL*  GRAPHICS 

10.00 S'ECIAL F A C I L I T I E S  
10.13 LARGE SCALE COMPUTER 

F I B  U TEST REPRESENTATIVL STAUCT STEMS 
1.00 TICHNOLOGY ENGINEERING 
1-10 MICHANICAL/STRUCT ENGIWECRINO 
3-00 TECHNICAL SUPPORT 
3-10 EYGR AIOCSS ORAFTIN6 
3.20 CLERICAL*  GRAPHICS 
3-40 MrCHANlCAL LAY TECHS 
4.00 MANUFACTURING 
4.10 MZCHISTRUCT OEV SHOP 

DLSI ANAL* TEST JOINTS C PISILWCRS 
1.00 TCCHNOLOGY ENC INZERINS  
1.10 MECHANICALISTdUCT EIGIWELRINO 
3-00 TZCHNICAL SUPPORT 
3.10 EYGR AIDES, DRAFTING 
3-20 CLERICALI GRAPHICS 
5-40 MZCHANICAL LAR TECHS 
+.00 M4NUFACTURINB 
4.10 RICMISTRUCT O E V  SHOP 

OESS bNAl.9 TEST IHS RM PROT/CONTROL 
1.00 TZCHNOLOGY ENGINEERIN@ 
1.10 MICHANLCALISTRUCT EMGINEERIMU 
1.60 P n v s I c s  TECHNOSOGY 
3.00 TECHNICAL SUPPORT 
3.10 ENGR AIOESS DRAFTING 
0 4  RECHANICAL L A B  TEcns  
5.00 M&NUFACTURING 
4.10 MECH/STRUCT DEV SHOP 

2000.0 
ROO 80 
80 0 . 0 
400.0 
400.0 
200.0 
200 80 

4.0 
4.0 

TECHNOLOGY 
2.5 1250.0 
2.0 1000.0 
0.5 250.0 
1.5 750.0 
Om5 250.0 
1 .0 500.0 
1.0 500.0 
1.u 500.0 

ANALYZE L TEST S TRUC PROOUC~ION tCCMWOC0SV 
1.00 TECMNOLOGY ENG INECRINO 30 5 
1 el0 MC CHANICALISIRUCT ENGINECRXN6 1.0 
1-40 ELECVRDNIC ENGINEERING 0.5 
1-00 IUDUST DESIGN L PLANT EWGR 2 80 
3-00 TZCUNICAL SUPPORT 4.0 
3.10 EYGR AIDES, DRAFTING 1.0 
3.20 CLERICALS GRAPHICS 1.0 
3-40 MCCMANICAL LAB TECHS 2 80 

400 15-JAN01 l l A U 6 0 2  
nrn oars  
MAY DAYS 
MAN O I V S  
MAN OAYS 
naa oars 
MAN DAYS 
MAN OAYS 
f Q P  OAYS 
MACH DAV 

RAN 
MAN 
#AN 
MAN 
R4N 
MAN 
MAN 
MAN 

HA N 
MA N 
MAY 
MAN 
MAN 
MAN 
MAN 
MAN 

MAN 
MAN 
MAN 
MAN 
RAN 
MAN 
MAN 
MAN 

300 24OCT80 U J A N 8 2  
DAYS 
OAVS 
OAYS 
0 4  VS 
ohrs 
DAVS 
DAVS 
DAYS 

450 lbJANB1 U O C I 0 2  
DAYS 
OA Y S 
OAY S 
0 9 1 s  
O A I S  
OAY S 
DAVS 
DAVS 

530 1Sr)AIYOO lSJAWI)a 
DAYS 
0 4  YS 
o h v a  
O A l r i  
OAVS 
DAYS 
OAYS 
OATS 

5 
MAN 0 
MAN D 
MAN 0 
MAN D 
NAN 0  
n m  a 
MAN 0  
M l M  0 



so R I NODE. QAee 16 
*-----..------ ---.-.----I--..---"--~--I.---------..--."-------.....~~..~...---..~--....~."~~........~~~".~~.~~.rrrrrrrr.r,rrrrru 

~ C T I V I ~ V  O E S C R I P T I O N  DAILV TOTAL OUR START Q XNX St4 
#ODE = O / F E  RE SOURCE USAGE USAGE 

. . . - . . - - - - - - - - - - - - -0 - -  ---------------------..-*--- --.-----.------------------..--------.----.--.--.--..-..,..-*....--.. 
4.00 MANUFACTURING 2.0 1000.0 HaN OAYS 
4.80 P ~ O C C S S  PLANT SHOP 2.0 1ooo.o n * ~  D A Y S  

1 0 5 0 1 0 1 8  SURVEY a SELECT CANDIOATE MATERIALS 230  tSdAN80  2SOClBO 
1.00 TICHYOLOGV ENGIGZCRING 2.0 400.5 ~ C N  o h r s  
1.10 WECHANICAL/STRUCT EMFINEEAINO 1.0 200.0 YAN DAVS 
1 - 5 0  CYEHICAL/PROCESS ENGINEERING 1.0 202.0 MAN DAVS 
2.00 P3OJECT EtJGINEERING 1.0 200.0 MAN DLVS 
2 - 1 0  S f S  ANALVSIS/CONFIG ENGR 1.0 200.0 RAN DAVS 

DEVELOP MAILS  L I F E  TESTING TECHlOL06V 
1 - 0 0  TZCHNOLOGY ENG INLERING 
1 . I 0  HECMAN ICAL/STRUCT ENGINEERIN6 
1.50 CiCMlCAL/PdOCE SS E N i I N E E R I  N6 
3 - 0 0  TECHNICAL SUPPORT 
4 0  MCCHANICAL L A B  TECHS 
4.00 HONUFACSURCNG 
4.10 MECH/STRUCI DEW SHOP 

10.00 SPECIAL  F A C I L I T i E S  
10.20 S r A L L  CUM0 ENVIR CHAMBER 

. 1 P E  TEST CANDIDATE MATERIALS 
TCCHNOLOGY ENGINEER1 NO 
l45CHANICAL/STRUCT ENGINEERINO 
CHEMI CAL/PROCE SS ENGINEERIMG 
TECHNICIC SUPPCRT 
MECHANlCAL L A 6  TECHS 
PANUFACTURIYG 
n :cn /sTRucr  O E M  snap 
SDECIAL F A C I L I T I E S  
SMALL CON0 ENVZR CHlMBER 

TEST HI -TEMP COMPOSITES FOR L I F E  L OUTGAS 
1.00 TCCHNOLOCY ENCINFERING 7.0 
1 - 1 0  MSCHANICAL/STRUCl EN GINEERINO 2.0 
1 - 3 0  ELECTRIC POYER ENGINEERINS 2.0 
1 - 4 0  ELECTRONIC ENGINEERING 1.0 
1.50 CHEMICAL/PROCE SS ENGINEERING 1.0 
1 - 6 0  PHYSICS ~ E C H N O L O G V  1.0 
3 - 0 0  TLCHNICAL SUPPORT 6.0 
3.10 EYGA AIOES, ORAFI ING 1.0 
3.20 CLERICALe GRAPHICS 1.0 
3.43 RCCHANICAL LAB  TECHS 2.0 
1 e 5 C  ELECTRICAL LAB TECHS 2.0 
4 - 9 0  H4NUFACTURING 3 eO 
4  RZCH/STRUCT O f  V  SHOP 1.0 
4 - 2 0  ELEClCLECTRONIC DEV SHOP 1.0 
4.50 SPECIALTY SHOP 1.0 

30.03 SPECIAL F A C I L I T I E S  2.0 
10.20 SMALL cona ENVIR CHLRBEI 2.0 

3 0 0  1YJAHbO 2 S R A R d l  
MAN 04VS 
MAN DAVS 
MAN OAVS 
MAN DAVS 
RAN DAYS 
MAN o h r s  
MAN DAYS 
EQP DAVS 
ICSTDAVY 

1 0 0 0  24OCTIO 1 8 O C l 8 4  
MAN DAVS 
HAN OAVS 
MAN DAVS 
MAN D l Y S  
MAN DAYS 
#AN o A r s  
MAN DAYS 
EOP D A I S  
Tt;S70AYS 

1 0 0  153AN81  11OC184  
MAN 0 A r s  
MAN OAVS 
MAN OAYS 
MAN OAYS 
RAN D A ~ S  
MAN DAYS 
WAN DAYS 
MAN OAYS 
MAN OAYS 
MAN DAVS 
MAN OAVS 
MAW DAYS 
HAP( D A I S  
MAN DAYS 
MAN 04YS 
EOP DAYS 
TES f  OAVS 

OCVEL LOU-CTC UAVEGUIOE RATERIAL 3 5 0  153AN80 3JUNIl 



SORT NODE- PaeL 17 
9.- ~ - ~ - - ~ - - ~ - o o - - - - - - - - . - o * " o ~ I . ~ o ~ - . ~ o ~ - . o J . . ~ I ~ ~ o I . o o o ~ " . ~ ~ o . o . . o o - . o o ~ - . . ~ ~ ~ o - ~ ~ . ~ . o I . . ~ o o o o . ~ . ~ I . . . ~ ~ . . ~ ~ o ~ o . . L . . . - ~ o - ~  

ACYIV IT  Y O E S C R I P T I O N  DAXLY TOTAL OUR 81ART FfNXSN 
VODL=OIFE RESOURCE USAGE USAGE 

~ . ~ . ~ ~ - ~ ~ ~ . . ~ ~ ~ ~ - ~ ~ ~ ~ . . . ~ ~ ~ ~ . ~ ~ o ~ ~ ~ . I ~ ~ ~ ~ ~ ~ . ~ ~ ~ o ~ ~ ~ o o ~ . ~ ~ ~ o o ~ ~ ~ . ~ ~ ~ ~ o ~ o o ~ o ~ ~ . ~ ~ ~ ~ * o ~ o ~ . ~ o ~ o o . . o o " . ~ o - ~ ~ . . - - " o o o o o ~ o ~ . - ~  

1 - 0 0  TECHNOLOGV ENGINEER1 NO 2.5 815.0 MAN DAYS 
1.10 MICHANICAL/STRUCT ENGINEERING 1.0 350.0 MhW DAYS 
1.+0 ELECTRONIC ENGINEERING 1.0 350.0 MAN OAVS 
1.50 CiEnICAL/PROCESS ENGINEERING 0 .  Y 175.0 MAN DhYS 
3.00 TECHNICAL SUPPORT 2 -0 700.0 MAN DAYS 
5.10 EYGR AIDES* ORnFTING 0 m5 175.0 RAN UAYS 
3 -20  CLERICAL* GRAPHICS 0.5 175.0 MAN DAYS 
4 M'CHANICAL Lh;, TECWS 0 - 5  175.0 MAN DAYS 
3 - 5 0  E L E C ~ R  [CAL 1 C.3 TECIIS 0.5 l?S.0 MAN QAYS 
4 - 0 0  MANUFACTURtN6 0 m 3  175.0 MAN 04VS 
4-10 C(ECH/STRUCT UtIV SHOP 0 -5 173.0 MAN DAYS 

OEVTLOP OPTICS MATERIALS 
ImO? 1 CCHNOLOGY ENGINEERINB 
1.50 CHEMICAL/PROCESS ENGINZERIWB 
1.60 PHVSICS TECHNOLOGY 
3vOO IICHNICA% SUPPORT 
3.10 EYCR AIOESI ORAFrIN6 
3.20 CLERICAL* GRAPHICS 
3 - 4 0  RICHANICAl LAH 1ECHS 
+.00 MANUFACTURING 
*.SO SPECIALTV SHOP 

MllN 
HA N 
MAN 
RAN 
MAN 
MAN 
MAN 
MAN 
RAN 

350 1WAlbO 3JUWIl 
OAYS 
o d r s  
DAYS 
04 VS 
OAVS 
DAYS 
DAYS 
D A r s  
DAVS 

REVIEY 6 DEVELOP FLT CONTROL THEORY 5 0 0  0SJAWO 1SJhM82 
1-00  7ECHNOLGGY ENGINEERING 2.5 1250.0 NAN DAYS 
1 - 2 3  AEROtPERFORMANCE ENGINEERINO 2.0 1000.0 I A N  OAYS 
1 - 7 0  MATH 6 SOFTYARE ENGINEERIN6 0 0 5  250.0 I A N  OIYS 
3.00 TCCHNICIL SUPPORT 1 • S 650.0 I A N  RAYS 
3.10 EYGR AIOES* ORAFTINE 1.0 500e0  WAN O4YS 
3.20 CLERICAL* GRAPHICS 0.3 150.0 RAN DAVS 

DEVZLOP ALGORIVHMS L SOF rYAR7 APPROACH 
1 - 0 0  TECHNOLOGY ENGINLERING 
1 -20  IERO/PERFORMANCE ENGINEERING 
1 - 7 0  WITH O SOFrUAHE ENGINCERINB 
3 -00  ;TCHNICAL SUPPORT 
3.30 COMPUTER OPERA I IONS 

1 0 - 0 0  SPECIAL F A C I L I T I E S  
10.10 LLWE SCALE ConPuTER 

700 l+JAN(IZ LBOClBI 
4.0 2800.0 ndw orvs 
1 -0 700.0 MAY DAYS 
3.0 2100.0 WAN OAVS 
O m 1  70.0 HAN OAYS 
O m 1  70.0 RAN OAYS 
0.0 14.0 EOP DAYS 
0.0 14.0 MACH 0 1 1  

1 b 6 0 2 0 1 7  ANAL SENSOR REOTS L 4SSESS TECHWOLOGV 2 0 0  240CT80 l2AUObl 
1 - 0 0  TECHNOLOGY EN6 INEERING 2.0 400a0 RAN OAYS 
1 - 1 0  MECHANICALISTRUCT ENGINEERINB 0 05 1 0 0 a 0  I A N  DAYS 
1 - 2 0  AZRO/PERFORM4MCE ENGINEERING 1.0 200.0 -AN DAYS 
1 - 6 0  P4YS:CS TECHdOLOGY 0 05 1 0 0 - 0  RAN DAYS 
3.00 TECHNlC4L SUPPORT 0.2 +0.0 MAN 0 1 1 3  
3.20 CLERICALI GRIPhICS 0 0 2  40.0 R A I  DAYS 

CON3UCT SENSOR TEST PR06RAM 
1.00 TICHNOLOGY EMGINELRING 
1 - 1 0  MCCHANICALISTRULT ENGINEERINS 
1 - 2 0  AERCfPERFORM#NCE ENGINEERXI6 

SO0 13hUO8l laAU083 
2.0 1000.0 NAN OAVS 
I.0 300.0 R4N OLYS 
1.0 500.0 MhN 011s 



SORT MODE, PABE 18 

ACTIVCTY D E t C R I P T I O N  D A I L V  TOTAL OUR START F I N I S M  
1(ODE=O/FC RESOURCC USAGE USAGE -------------------------------- .- o ~ ~ - . . ~ - ~ . ~ ~ . . ~ 1 ~ ~ ~ o ~ ~ ~ - - ~ ~ ~ - - ~ - - . ~ ~ I * ~ ~ ~ - ~ ~ ~ ~ ~ . . - ~ o ~ ~ ~ o o o ~ ~ ~ ~ ~ ~ " ~ . . . ~ . . ~ ~ " ~ ~ . ~ . ~ . o C I ~ I I I  

5 - 0 0  TECHNICAL SUPPORr 2.0 1OOO.O I A N  DAYS 
5 - 1 0  EYGR AIDES* DRAFTING 1.0 570.0 MAN OAVS 
3.50 ELECTRICAL LAB TECHS 1.0 560.0 MAN OAYS 
Q.00 MtNUFICYUHING 1.0 500.0 MAN OAVS 
4 - 2 0  CLECtELCCTRONIC OEV SHOb 1.0 50J.O MAN DAYS 

ANAL & DESIGN L4RGE CM6S 
1.30 TICHNOLOGY ENGINEERING 
1.10 MICHANICAL/STRUCT ENGINEERING 
1.20 bERO/PtRFORMANCE ENGINtERXN6 
1.30 ELECTRIC POUER ENGINEERINC 
1.40 ECtCTqONIC ENGINEERING 
1.?C MATH 8 SOFTUARE ENGINEERING 
3.D0 7ECHHIChL SUPPORT 
3.10 ENGR l I O E S 9  DSAFTINO 
3.23 CLE ICPLs GRAPHICS 

CONJUCT UHEELvBRhGr MOTOR 9ESEARCH 
1.00 TZCHNOLOGY EN6 INEERI  NG 
1.10 MCCHA~lICAL/STRUCT ENGINEERINS 
1.20 A I  RO/PERFORMAt4CE ENGINEERING 
3.00 TECHNICAL SUPPORT 
3 - 1 0  ENGP AIOESI ORIFTING 
3.40 MtCHANICAL LAB  TECHS 
3 - 3 0  ELECTRICAL LA8  TECHS 
4 - 0 0  M9NUFACTURING 
*.la nccn /s rwcr  O E V  SHOP 
4.20 ELEC/ELECTRONI C OEV SHOP 

200  15JAW80 210CT80  
ULN OAYS 
MAN OAYS 
nAN O l Y S  
MAN DAYS 
MAN OAVS 
MAN OAVS 
RAN OAVS 
M4N DAYS 
MAN DAYS 

3 0 0  2+0CT80 !SJANbZ 
MAN OAVS 
MAY 04VS  
MAN OAVS 
NAN DAYS 
WAN OArS  
MAN OAVS 
RAN OAYS 
MAN D A I S  
MAN OAVS 
MAN DAYS 

ANALYZE L TEST OTHER ACTUATION TECHNOCOOIES 3 0 0  1SJINOO ZSHAR81 
1 - 0 0  T ~ C H N O L O G Y  ENGIHEERI NG 9.0 900.0 nrn D A Y S  
1.10 MZCHANICAL/STRUCT ENGINEERIN6 1 . 0  300.0 MAN DAYS 
1 - 2 0  AERO/PERFOHMANCE ENGINEERING 1.0 300.0 MAN DAYS 
1.60 PHYSICS TECHNOLOGV 1.0 300.0 MAN DAYS 
3.00 TECHNICAL SUPPORT 1.5 450.0 HAL UAVS 
3.20 CLER ICALI GR4PWlCS 0  05 130.0 RAN DBVS 
8 - 4 0  CICHANICAL L A 8  TECHS 0  05 150.0 flAN OAVS 
3.53 ELKCTHXCAL L I B  TECHS 0  0 5  1 MAN QAYS 
4.00 RANUFAClURING 1.0 300.0 MAN OAVS 
4 1 0  MCCH/STRUCT OEV SHOP 0.5 1 5 0 ~ 0  MAN OAVS 
4.20 ELEC/ELECTRONIC OEU SHOP 0  *5 L50.0 M&Y DAYS 

OEYEL DATA HGMT HDUE L SFTYE APPROACH 
1.00 TECHNOLOGV ENGINEERTM6 
1.13 R'CHANICALISTRUCT ELGINEERINB 
1.40 ELCCTRONI C ENGINEERING 
1 - 6 0  PHYSICS rECHNOLOGV 
1-70 MATH 4 SOFTUIS f  ENGIUEEIL1S  
3 - 0 0  TECHNICAL SUPPORT 
5.20 CLCRICALI GRAPHICS 

2 0 0  x s a n 8 o  asocrae 
+wS 900.0 M l N  DAYS 
1.0 200.0 MAN O l Y S  
2.0 400.0 M ~ N  arvs 
0.5 100.0 MAN o r r s  
a • 0 200.8 I A N  D A I S  
0  a S  100.0 RAN DAYS 
0 05 100.0 I A N  DAYS 



SORT NODEr P W  a9 
..I------ - " o ~ - - - - - - ~ - - ~ ~ . o ~ o ~ ~ - ~ o - - ~ ~ o ~ ~ . ~ ~ ~ ~ ~ - ~ ~ I ~ ~ - Y ~ . ~ ~ ~ . o o - - - - I ~ ~ ~ ~ - * - - - o ~ . * o I . . ~ ~ ~ ~ ~ ~ . . . ~ * . . ~ * . * ~ ~ . ~ ~ ~ ~ ~ o . . I ~ o * ~  

A C T I V I I  1 O E S C R I P l  I O N  D A I L Y  TOTAL OUR START F I M l S I 4  
'OD€=O/t : RESOURCE USAGE USAGE 

7 1ChNOCOGY ENGINEER1 N 6  
ELECTRONSC EYGINEERIMO 
n 9 T H  B SOFTYARf ENGINEERING 
TZCHNI CAL SUPPORT 
EMGR AIOESI ORIFTING 
CL ERICRL* GRAPHICS 
SPECIAL F A C I L I  11ES 
CPRGE SCALE COMPUTER 

OEVEL 8 TEST ELECTRO-OPTIC DATA ACQUlS TECH 
1 .OC TCCHNOCOGY ENGlNEERlNE 4.0 
1. 1 0  n:CHANICAL/TTRUCT EWGINEERINB 1 - 0  
1 - 4 3  ELECTRONIC ENGINEERING 2.0 
1.60 P*VSICS TECHNOLOGY 1 b 0 
3 - 0 0  T ICHNICAL SUPPORT 3.5 
S*:O EYGR AIDES*  DRAFTIN7 1.0 
3 e 2 C  C~.ERICALI 6RAPMICS 0.5 
3.-o MZCWANICAL  LA^ TCcns 1.0 
3 - 5 0  ELECTRICAL LAB TECHS 1.0 
4.00 M4NUFACIURING 2.0 
4.20 ELEC/CLECTRONIC DEV SHOP 1 0 0  
4.50 S 'ECIALIY SHOP 1.0 

CONTINUE DEVEt OF BEAM NACHIWE TECH 
1 - 0 0  TICHNOLOGI ENGINEERING 
l a 1 0  RECHANICALfSTRUCT E I G I N E E R I N B  
1 - 5 0  ELECTR IC POYER ENGINEERING 
1 - 4 0  ELECTRONIC ENGINEERING 
2 - 0 3  PROJECT ENGINEERING 
2.10 SVS ANALY S I S f C O b F I G  ENGR 
2.40 SISTERS TE5T ENGR 
3 - 0 0  T ICh r l ICAL  SUPPORT 
3.10 EVGR A IDES*  DRAFTING 
5 - 2 0  C L E R I C I L *  GRAPHICS 
3 0 4 0  RCCHANICAL LAB TECHS 
4 0 0 0  R4NUFACTURINB 
4 - 1 0  PECHJSTRUCT OEV SHOP 

DERIVE COnPREHENSIVE STRUCT OES RbQTS 
1.00 TECHNOLOGY ENGINEERIN6 1.0 
1.10 HECHLNICALISTRUCT ENGI# fER !M 1.0 
2 - 0 0  PROJECT ENGINEERING 3.0 
2.10 SYS ANALVSIS/CONFIG EWER 1.0 
2.20 REQTS L SVS D E F I N I T I O N  2 *0 
3.00 1CCHNlCAL SUPPORT 1 - 0  
3-20 CLERICAL*  GRAPHICS 1.0 

ANAL I OESI TEST ALTf.RMlTE FA0 TCCHNOL001ES 
1 - 0 0  T ECMNOLOGV ENGINEERIN6 3.5 
1.10 RICHAN iCAL/STRUCT ENGtNCERtWQ 3.0 
1.70 n 4 l n  SOFTMARE ENGINEERIN6 0.5 
2 - 0 0  PROSECT ENGINEERING 1 a0 

. - - - . - - - - . - - - - - - - . - 
RAN OLYS 
MAN 0-rs 
Maw nrrs 
n r N  o A r s  
MAN OAVS 
MAN OAVS 
EQP D A I S  
n 4 c n  O A Y  

MAN 
MAN 
MAW 
MAN 
MAN 
HAN 
MAN 
RAN 
MAN 
MAN 
M4N 
MAN 

MA N 
MAN 
MAN 
MAN 
MAN 
naW 
nnN 
MAN 
RAN 
RAN 
MAN 
n a N  
MAN 

3 0 0  LSJLN IO  
D A I S  
OAYS 
O I Y S  
OAYS 
0 4 1 5  
OAYS 
OA VS 
DAYS 
DAYS 
OAVS 
OAVS 
OA r S 

5 0 0  1SJANIO  
OAVS 
OAYS 
OAY S 
OA VS 
DAYS 
OAVS 
OAYY 
DAYS 
O A l S  
DAYS 
OAYS 

2 0 0  lSJhIUQ@ 2 3 O C t l d  
WAN DAYS 
MAN OAYS 
HAN OAVS 
MAN OAVS 
(IAN OAYS 
WAN OAYS 
RAN OAVS 

4 0 0  24OCT8O 2JW82 
(IAN O A I S  
MAN DAYS 
R I N  OAYS 
MAN DAVS 



SORT Y30E. PIBE. 20 

A t y i Y I T Y  D E S C R I P T I O N  DAILY IOT AL 
400E=O/FL RLSOURCE USAGE USAGE 
--I----------. ---.--. -----0------~~-9-----9---0*-"------*-~-------~0--.-*-.-~~ 

2-10  S T S  ANbLVSrS/CONFIG ENGR 1.0 q00.0 
5 -00  TECWNICAL SUPPORT 2.5 1000.0 
1 0  EYGR AIDES* ORAFTLNG 1.0 400.0 
3.20 CLFRIC ALI GRAPHICS 0 -5 200 - 0  
3.90 MICHANKCAL LAB TECHS 1.0 900.0 
q ,00 MamaUFACTURING 1.0 400.0 
4.10 M T C H / S T A U C ~  DEV SHOP 1.0 400.0 

NkTH O S3FTYARE ENGINEfRINB 
PROJECT ENGINEERING 
S I S  hNALYSIS/CONF I 6  ENGR 
R C O T S  a srs DEFINITION 
HJCtN F4CTORC 8 SIR ENGR 
TSCHNICAL SUPPORV 
EUGR AIDES* DRAFTING 
CLERICILI GRAPHICS 
HCSHAN ICAL LAB TECHS 
NPHUFACTURI NG 
RTCV/STRUCT DEV SHOP 
TEST b CHECKOUT LA8 

DES,  ANAL* FAMr TEST INTEBRITV ASSUR 
1 -00  (TCHNOLOGI ENGINEERIWG 
1.10 MTCHAZICAL/STRUCT EMGIMLCRIIIO 
2 -00  PROJECT ENGINEERING 
2.60 HJMAN FACTORS 8 S I N  EN6R 
3.00 T~CHNICAL SUPPORI 
3.10 E V G R  AIDES* DRAFTlN6 
3.20 CLERICbL* GRAPHICS 
3.$0 MICHANICAL LLO wens 
9.00 M4NUFAClURING 
4.10 RECH0STROCT OEV SHOP 

OCYEL b ANALYZE BERTHI IYG TECHIY@LOQIES 
1100 IECHNCLOGY ENGINEERIYB 
1.10 nECHANICIL/StRUCI EN61NEERIW6 
1.70 MATH L SOGTYARE EHGINCERIIYB 
2-00 PlOJECT ENGINEERING 
2.20 REQTS & SYS OEFINITt  OW 
3.00 TICHNlChL SU0PORT 
3.10 €VCR AIDES* ORAFIINB 
3.20 CLERICAL, GRAPHICS 

A?!ALv SIMULA7Ev I E S I  SOLAR A R R A V  OLPLOY 
1 - 0 0  TECHNOLOGY ENG IMEERI N6 10.0 5000.0 
1-10 MECMLNICALlSTlUCl E ~ 6 I M E F R f ~ B  3.0 1500.0 
1.20 AEWOIPERFOIIMANCE ENGINEERIMS l a 0  509.0 
1 - 3 0  ELECTR l C  POMEL EWGINEERINS 3*0 1500.0 

OUR START F l l t  SH 

I--..-~---~~--~-----H--o~-oU~~-----o- 

RAN 0 1 1 3  
MLN DAYS 
nrro DAYS 
MAN DAYS 
MAN DAYS 
MAN DAYS 
MAY DAVS 

500 lSd(LMa0 U 4 h W I 2  
MAN DAYS 
WAN PAYS 
HhN OAYS 
HA# OAfs 
MAN OAYS 
MAN DAYS 
MAN OAYS 
WAN OAVS 
MAN OAVS 
MAN DAVS 
MAN DAYS 
NAN OAYS 
ntv O A Y S  
MAN OAVS 
RAN DAYS 

5 0 0  ISJANO1 U J A I O I  
MAN 0hYS 
MaN OAYS 
RAN OAYS 
MAN OAYS 
RAN U A I S  
WAN OAVS 
MAN OATS 
RAN OAVS 
RAN DAYS 
MAN DAYS 

JOC 1SJIWII@ I W R b l  
RAN OAVS 
WAN DAVS 
WAN DAYS 

DAYS 
WAN OAYS 
RAN oars 
RAN OAYS 
RAN DAYS 

SO0 26IIM81 2211hR2 
RAN DAYS 
aA# OAVS 
?lAN OCYS 
R4N DAYS 



S O  NOOEI P I B C  2 1  
~ ~ . ~ ~ ~ . . ~ ~ ~ ~ . ~ ~ . ~ . . . - . ~ ~ ~ . . ~ ~ ~ . . o . . . . . ~ ~ . . . . . . * . o . ~ ~ . " . ~ . ~ m ~ - . . . . ~ . - ~ . o ~ ~ ~ ~ ~ ~ . . - - - ~ ~ . ~ ~ - ~ ~ ~ o . ~ . ~ ~ . . u ~ o o . ~ o ~ o ~ o ~ ~ o o m ~  

~ C T I V I T V  D E S C R I P T I O N  OAILV T O T A L  OUR START r INI sn 
WODt=O/FE RESOURCE USAGE USABE 

.....~~~~"~~.~~~.~--~-~.~oo....o..~"~o~.~~.o..~"~~..o.~~-.-~-....~-~~~~~.-.~~....-..~--.."...~o..~.~~.~...~..~*~~~~.~ 

1.40 ELECTRONIC ENGINEERING 2.0 1ooo.o HAN O A V S  
1.80 IYOUST DESISN L PLANT ENBR 1.0 500.0 MAN DAYS 
2.00 PROJECT ENGINEERING 1.0 3501.3 HAN OAVS 
7.10 S I S  ANILVSIS/CONFIO CNGR 1.0 500.0 MAY OAVS 
2 - 2 0  REQTS & SVS D E F I N I T I O N  1.0 500.0 MAN O A Y S  
2-90  SYSTEMS TEST FNGR 3.0 1500.0 MAN DAYS 
2.50 S Y S T E M S  MANAGEMENT 2.0 1000.0 MAN DAYS 
3 - 0 0  ILCt'(4SCAL SUPPORT 12.0 6000.0 HAN OAVS 
3.10 CNGR A IDES*  DRAFTIW' 3.0 1500.0 MAN DAYS 
3.20 CLEHICALI GRAPHICS 3.0 1 5 0 0 ~ 0  HAY C i Y )  
3.40 MZCHANICAL LIB TCCHS 3.0 1so0.0 MAN D A Y S  
J o S J  ELECTRICA l  LAO TECHS 3.0 1500.0 MAN 0AVS 
4 - 0 0  R4NUFACTURING 7.0 3500.0 MAN OAVS 
9 - 1 0  HECH/STRUCT 7EV SHOP 3.0 1500.0 MAN OAVS 
4.20 ELCC/ZLECTRONIC DEV SHOP 3.0 1500.0 MAN DAVS 
4 - 1 0  7'57 L CHECKnUT LAB 1.0 5OO.U MAC OAVS 

DEVELOP C TEST FLU1 DS CHARGIN6 TCCHWOLOBV 
1 W O O  TTCHNOLOGY ENGINEERINO 2.0 1 0 0 0 ~ 0  
1.10 RICHANICAL/STRUCT EYGINLERINS 1.5 750 0 0  
S O  C4EHICAL/PROCESS EN6 INLER lNB  0.3 250.0 
3.00 TCCHNICAL '3UPPORT 2.0 1'JOO.O 
3.10 EYGR A IDES*  ORAFTINB 0 e5 250.0 
3.20 CLERICAL*  GRAPHICS 0 w 5  250 0 0  
3.40 HICHANICAL LAB TECHS 1.0 500.0 
4.00 HLNUFICTUHING 1.0 S00.0 
4.10 MECH/STRUCI D E V  SHOP I .o 500.0 

OEVEL PLAST IC  FILM REFLEC CONSTRUC TECH 
1-00  I ICHNOLOGV ENG INEERING 
1.10 HCCHANICAL/SIRUCf € 9  OINEERINB 
2.00 ClOJECT ENGINEERINS 
2-10  S I S  ANILY SIS/CONFIG ENBR 
3.00 TECHNICAL SUPPORT 
3.10 EYGR AIDESD DRAFTING 
5.20 CLERICAL*  GRAPHICS 
3 . w  MICHANICAL L h e  TECHS 
4.00 HANUFACTURIMG 
4 0  MECt t lS lRUCt  OEV SHOP 

OEVELOP CONDUCTOR DKPLOVMtMf TECH 
1 -00  TECkNOLOGV ENGINEERIYO 
Z.10 NICHANICAL/STRUCT ENBINEERINB 
1.50 CLECTR I C  POYES ENGINEERINO 
1.50 CilERICAL/PROCESS ENGINEERIM6 
1.80 IVDUST OESIGY 6 PLANT CNGR 
2.00 FROJECT ENGINEER1NG 
2.10 S I S  ANALVSIS/CONFIG ENBR 
2.60 HUNAN FACTORS 8 S I R  EN6R 
3.00 T iCHNICAL  SUPPORT 
3.10 EY6H AIOESI JRAFTINB 
3-20  CLERICALD GRAPHICS 

5 0 0  l S J A N l L  l 1 J A W I S  
MAN O I Y S  
HAN 0141s 
MAN OAVS 
WAN DAVS 
CAN DAVS 
RAN OAVS 
MAN DAYS 
M4N D4YS 
MAN DAVS 

so0 i s r w B r  irrwst 
MAN OAVS 
(IAN OAVS 
MAN OAYS 
MAN OAVS 
(PAN OAYS 
NAN OAVS 
HAN OLVS 
NAN OAVS 
MAN DAVS 
HAN OAVS 

5 
MAN 0 
NAN 0 
MAN 0  
RAN 0 
NAN 0 
MAN 0 
MAN 0 
NAN 0 
MA4 0 
MAN 0 
HAN 0 



S O  wot. C A W  PP 
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~CTIVII I D E S C R I P T I O N  OAILV T~TIL DUR ETAUT PIW~SH 
r l O D E = O ~ F C  PESOURCE USAOC USAGE ..-.-- n - - r ~ ~ - - ~ ~ ~ - ~ - - ~ - ~ r ~ ~ - ~ ~ ~ - ~ - o ~ ~ o * ~ - o ~ ~ * ~ ~ ~ ~ - ~ ~ o * ~ o ~ o ~ ~ ~ o ~ ~ o ~ ~ o ~ o o o o o o ~ ~ o * ~ ~ o o ~ ~ o o ~ o o o ~ o ~ ~ ~ o o o ~ ~ ~ o o ~ ~ ~ o ~ o ~ ~ o o o ~ . ~  

3.49 ~:CHANICAL LAB VECMS 1 .o 50a.0 MAW O A ~ S  
3 ' o ELECTRICAL LAB recns 1 .o soorno MAW OAIU 
4 - 0 0  M 4 h U F A C T U # I N G  2.0 1OOOmO MAN D A I S  
4 - 7 0  TESY b CHECKOUT L A B  2.0 ~ 0 0 0 . 0  MAN D A I S  

i0709Q10 O E V C L  S U O A R R A V  L EOUIP IWSTL TECH 
1-00 T I C H N O L O C I  E N G l N f  C R I M P  
1.10 R Z C t i A N I C A L / S l R U C T  E Y U I M E C R I W O  
1.30 E L E c r n I c  POJER ENGIIEEAINB 
1 E L E C T R O N I C  E N G I N E E R I N G  
1 . a ~ ~  IuausT DESIGY L P u n T  ENOR 
2.03 P4OJECT E Y G I N E E R I N G  
2.10 S I S  A N A L I S I S / C O H F  I O  EMGR 
2.20 R E O T S  6 SIS D E F l Y I T I O N  
2.60 H J M A Y  F A C I O R S  6 S I R  ENGR 
3.00 TICHNICAL T u e P o n t  
3-20 C L E R I C A L *  G R A P H I C S  
3.40 M l C H A N I C A L  LA15 TECMS 
3 - 5 0  E L E C T R I C A L  L A B  TECHS 
4 - 0 0  M b N U F A C l U R I Y G  
4.70 T E S T  b CHECUOUT L A B  

10.03 S P E C I A L  F A C I L I I I E S  
10.70 S v s T E n s  l r u r r a  LAB 

A N A L  I O E f  9 TEST  B A S E  M O B I L I T Y  T C C H N O L 0 0 1 C S  
1 - 0 0  T I C H N O L O G r  C N G I N C E R I Y B  3 m5 
1.13 M I C H A N I C A L I S T R U C T  C N O I N t C A I M  2.0 
1 - 3 0  L L t C T R  IC POYER E N 6 I N t E R I W O  1.0 
1.80 I Y O U S T  O i S I G N  L P L A Y 1  E N 8 1  0 m5 
2.00 P R O J E C T  E N G I N C E R I N O  1 mO 
2.10 ?IS ASALVSIS /CO~FIC  ENOA 1 a0 
3 0 0 0  ; ~ C ~ N I C A L  SUPPORT a .o 
Y o  EYGR A l O E S c  O R 1 P I I W C  0.5 
5 - 2 0  C C E R I C A L e  G R A P M I C S  0.5 
9.00 M b N U F A C T U I I I G  0 * 1  
4 0 1 0  M Z C M I S T I I U C T  O C V  SHOP 0.5 

10000  S P E C I A L  F A C I L I  l l L S  0 02 
10.60 LARGE THEYNIL/ WAC CHIMB~R 0.2 

7 
n r N  D 
RAM 0 
MAN 0 
nam 0 
MAN 0 
MAN 0 
MAN 0 
MAN 0 
nrn o 
RAW D  
nrw 'J 
nnn 0 
RAW 0 
MAN 0 
n 4 t i  0 
EOP 0 
OCC 0 

5 
MAN 0 
RAW 0 
MAY 0 
mrn o 
H A Y  D  
MAN 0 
MAY 0 
N A N  0 
MAY 0 
MAN D  
nrn o 
LOP 0 
T C S l O  

0 2 6 H A R 8 1  l O d A N O 4  
1VS 
113 
I V S  
ivs 
I V S  
I r s 
l vs 
l V S  
ivs 
rvs 
I l l  
LV8 
I I S  
I l l  

I Y S  
I r s 
118 

A N A L V Z E  S I N U L A T I O W  R E O T S  O T R A I l I ~ O  MCOj 9OJ 1 4 r ) A W Z  103h104 
1.00 TSCHNOLOGV ENG I N C C R I  NO 1.2 6 0 0 r 0  M A N  O A V S  
i 0 1 0  ~ : C H A W I C A L / S l R U C T  E M O I M t C R I W  1.0 900.0 ~ A Y  O A V S  
1.70 MATM b S O F T Y A P C  E W G I W C L R I W I  0 0 2  100m0 MAY O I V 8  
2.09 PROJEC T  E N O I I E E W I H O  3.0 1100.1  MAW O A V S  
2 0 1 0  s v s  ANALVSISICONF 10 ~ ~ 0 9  1.9 300.0 M I H  O A V l  
2.60 HJMAN FACTORS t SIR ~ M O R  2.0 1 0 0 0 ~ 0   AH O A T S  
3.00 T i C H N l C A L  SUPPORT 0 5 ZSOe0 H 4 N  D A I S  
3m2P C L E R I C A L *  G R A P H I C 3  0  eb 250mO N A N  O A V S  

ANAL  I T E S T  CNGIWE L I f  L I R P R O W R C M T S  500 I W A Y I @  lSddWOt 
l o @ @  TLCHNOLOCY C W O I M L R I W O  3.0 l b 0 0 . 0  RAW D A I S  
1.10 ~ I C C t A U I C A L I S I R U C ~  CYOIWCCRIWO 3.0 A500e0 HAW 011s 



O R  woo, PAU aa 
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ACTIVITV O L S C ~ I P T ~ O N  DAILV TOTAL OUR ~ Y A R V  rrmr an 
'IOOE=O/FE RESOURCE USAOC UIAOC 

~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ o ~ ~ ~ . ) - - ~ ~ ~ o ~ - - - . ) ~ ~ - ~ ~ ~ o ~ ~ ~ ~ ~ - ~ ~ ~ a o I ~ ~ ~ ~ ~ ~ O ~ ~ O ~ ~ ~ ~ ~ ~ ~ ~ I ~ I ~ ~ o o o o ~ I . ) . ) ~ U m O ~ m ~ H o ~ o ~ ~ o o I m m I ~ I ~ I n  

3.00 TCCHNICAL SUPPORT 3.0 15oo.o MAN o r v r  
3.10 EYGR A IDES*  ORAPTCNO 1.0 SOOmO RAM O4VU 
3mqO MCCHANICAL L A B  TCCNF 2.0 100Oa0  MAN OAVS 
4 - 0 0  I4NUFACTURINO 3.0 1500.Q I A N  OAV8 
4 - 1 0  ~ ~ C H / S I R U C T  o c v  SHOP 3.0 1300.0 M A #  1411 

ACSLARCIt RCTHANE COMB351 L MT XPCR 
1.00 TICHNOLOGI EYOINEERINO 
1.10 R7CH4N 1CILISTWUCT EYOIWCCAINO 
1.30 CHEMICALIPROCESS EYOINLERINO 
3mOJ T i C H M l  CAL SUPPORI 
3.40 MICHANlCAL LAR IECHS 
4 - 0 0  M4NUFACTUUlNO 
4.10 M r C H / S l R U C l  DCV SHOP 

l ccn 
6 a0 
3.0 
1.0 
2 .0 
2 a 0  
3.0 
3.0 

CONJUCT PHASE A BOOSILR EYOINC 8TUOV 
1.00 TECHNOLOGY ENGIN5LRtN@ 
1.10 WLCMANICAL/STRUCl ENOINCCRSN8 
1.40 ELECTRONIC EYUINEEAINB 
2.00 P l O J E C I  LYGINCESINO 
2 0 1 0  S I S  ANALY F I S l C O N F I G  LNOA 
2.20 RCGVS I SYS O E F I Y Z I I O N  
2.50 svstcns MANAGEMENT 
3.00 TECHNICAL SUPPORT 
5.20 CLERICAL*  GRIPHICS  

CONDUCT HLLV OESION I OP8 8TUUV 
1.00 TECHNOLOGV ENGINEERINO 
1.10 nECMANICAL/S lRUCl  EYOINCCRI#O 
1.20 AC RO/PERFORMANCE ENOINCERINO 
1 ELECTS 1C POYER ENGlNEtRINO 
l a 4 0  CLfCTRONIC EYCINLERINO 
2.00 P I O J E C l  ENGIYCERINO 
2.10 s v s  ANALVSISICONF xo ewan 
2.20 RCQIS L S V S  D E f I Y I T l O N  
2.50 STSTEMS MANA6LREYT 
3 - 0 0  T lCHN lCAL  SUPPORT 
3.10 EYGR A IbCSe  ORAFIINO 
3 - 2 0  CLERICALe GRAPHICS 
5.40 n : c n m I c A L  L A B  rrcns 

DCS 8 r c s r  REUSABLC LMZ IY~ULITIOI 
1.00 TlCMNC LOGY ENGINEER l lO  
1.10 I 5 C M A N I C I L / S I R U C I  E I O I N C C R I N 8  
1.90 CHLRIC1L/PROCE SS ENOSNCERIWI 
1.89 IYOUST O C S I W  8 PLANT ENOR 
3.00 lECHNICAL  SUPPORT 
3 - 1 0  CYGR AIOESI ORAfT lNG 
5.40 HECHAMICAL L A 8  lECHS 
6.00 MANUFACTURING 
4.10 MECMISIRUCT OEV SHOP 

3 0 0  1bJA1180 B R A R ( l 1  
1200.0 RAN OAV8 

900.0 RAM DAYS 
S00.0 #AN OAYS 
6 0 0 0 0  NAN DAYS 
600.0 ndw O A V S  
900.0 NAY OAV8 
900.0 MAN J I V S  

mar( 
I A N  
RA N 
MAN 
NAN 
arm 
MAN 
nrr4 
MAN 

2 3 0  W W 8  a R A R 8 S  
O A V I  
OAV8 
onvu 
OAVS 
0 4 7 s  
D A I S  
ObV8 
D A I S  
DAYS 

2 3 0  IbdAWIO 1 4 d A l O l  
NAN 01'18 
MAW OAVS 
MAN D A V I  
I A N  0118 
MAN DAVS 
I A N  O A V I  
I A N  D A l S  
MAN D A I S  
n r N  OAVI 
MAN OAVS 
MAN ohrs 
RAN o l r s  
RAN OAVS 

6 0 0  lbJUM@ U A U 8 8 I  
RAN O A V l  
RAM OAVS 
RAN o d r a  
NAN OAVS 
MA# OAVS 
MAN DAY8 
nrn o r ra  
RAM DAYS 
nra O A Y S  
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L C l I V I l V  D E S C R I P T I O N  O A I L I  TOTAL OUR START F I N 2  #M 
~ O O C = O / F E  RE SOURC: USAOC U S A O ~  
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1.09 TECHNOLOGY CNOINEERI WO 3 0  1500.0 IAN D A Y S  
1.10 R ICHANfCAL /S lRUC l  EHBINEERINO 2.0 LOOOmO MAY OLVS 
1.50 C4EnICAL/PROCS SS CNGIHLCRIMO 1.0 500.0 MAN O A I S  
2.00 PIOJCCT CNGINCERINO 1 a0 500.0 MAN O A V I  
2.10 SVS ANALYSIS/CONF16 EYGR 1 m0 500.0 MAN OAVS 
3.00 lSCHNICAL  SUPPORT 1.5 tJ0.O MAN OAYS 
3.10 EYCR AIDES*  0 4 A F l I N G  0.5 230.0 MAN DAYS 
3.40 M E C H A N ~ C A L  t.Ae rccns 1 *o 3oo.o MAN 011s 
4.00 M4LUF lC lUR ING 2.0 1000.0 MAW OAYS 
4 - 1 0  M ICH/STRUCI  O F V  SHOP 1 a0 500.0 MAN DAYS 
4.50 SPECIAL IV  Sl:OP 1.0 509.0 MAN OAVS 

OLS ANAL L TEST  I nPRovEo  ron tmrustcnm 
1.00 TICUNOLOGI ENGINEERIN@ 
1 - 1 0  M ~ C H A N I C A C / S l R I ~ C l  E N U C M ~ C I X ~  
1.30 E L C C l R I C  POUCR ENGINEERIN0 
1.40 ELECTROYlC EYGlNEERlNO 
1.60 P n v s I c s  r ccnNoLnOY 
S.00 T ICHNICAL SUPPORl 
'010 EYGR LIOCOI DRAFTZNO 
3.40 MICHAHICAL L I R  IECHS 
3.50 E L E C l R l C A L  LAB IECHS 
4 - 0 0  MlNUFACTI lRlNG 
4.10 MCCUtSlRUC7 OCV SHOP 
4.20 Z L E C / E L E C I ~ O N I C  DEW SHOP 
4.50 SPECI~LIY s n o P  

RESt  ARCH MPO THRUSTERS 
1.00 TICHNOCOGI EYGlNELRI  NO 
1 e l 0  n~CWANICAL/STRUCT ENOlNLLRIWO 
1 3 0  EbECIR 1C POUER ENGINEERINU 
1 - 4 0  ELEClRONIC ENGfNEERINO 
1.60 P H I S I C S  TECHNOLOCI 
2 - 0 0  PROJECT ENGIYEERING 
2.10 S I S  AN9LY SIS/CONFIO ENOR 
3.00 VTCHNICAL SUPPORT 
3.10 ENGR & s o t s .  ~,RAFTIMO 
3 - 4 0  MECHANICAL LAR TCCHS 
3.50 E L E C l R l C A L  L A 8  lECHS 
4 0 0 0  MLMUFAC)URING 
4.10 MECH/STRUCl DEW SHOP 
4.20 ELEC/CLEClRONfC OEV SHOP 
4 0 5 0  SPECtACIY SHOP 

DEVCLOP 6-OOF LOU THRUST 6NLC AL00R I lHWS 
1.00 TCCUNOCOGY CNCINEERINO 9.0 
1.20 ACRO/PLRFORMANCE ENGINEERIN6 2 0 0  
1.10 M41H L SOFIUARE ENGINECRIWO 2.0 
21O0 PROJCCl  CNGINEERING 1 m0 
2.10 SYS ANALVSIS/CO)YCIC ENOR 1 m0 

10.00 SPECIAL P A C I L I  I I E S  Om0 
1 0 0 1 0  LARGE SCALE COMCUYER 0.0 

MAN 
NAN 
MAN 
MAN 
MAN 
MAN 
MAN 
M l N  
MAN 
MAN 
MAN 
MAN 
MAN 

6 0 0  l S J 1 W 8 0  23UWbP 
DAY. 
OAYS 
OAY I 
DAYS 
OAVS 
OAYS 
D l  vs 
OAVS 
OAVS 
OA VS 
DAYS 
OAYS 
D A I S  

6 0 0  4 J W 6 0  2 l O C t l 2  
MAN OAYS 
MAN orrs 
MAN DAYS 
MAN DAYS 
MAN OAVS 
MAN OAYS 
HAM O A l S  
MAN DAYS 
MAN 04YS 
MAY DAY8 
MAN OAVS 
MA H OA VS 
MAW OAYS 
NAN 0 1 1 s  
R A W  o h r s  

6 0 0  113MC!O P d U W l 2  
2400.0 MAN OAYS 
1200.0 MAN OAYS 
1200.0 nrn D A Y S  

609.0 MAN DAYS 
600.0 MA# OAYS 

12.0 LOP OAVS 
12.0 MACH OAV 
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A C T l V I T I  O E S C R X P T l O N  OA I L I  I O T ~ L  OUR 8TARV f I N 1  SM 
*OOE=O/FC RESOURCE USAGE USAQL: 
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t J B J S O 4 8  EXTINO SOLAR CELL OEGRAO VESTS TO EOTV 
1.00 tICHNOLOGY EMGINEERING 
1.30 ELECIR I C  POYCR t N G l N E E R I N 4  
1.60 Pt lYSICS TECHNOLOOY 
3.00 TECHNICAL SUPPORT 
3.20 CLERICALI GRAPHICS 
3.5C E L f C T R  I C L L  L b B  TfCHS 
4.00 H4NUFACIUHIMO 
4 - 3 0  SPECIALTY SHOP 

10.OJ SPECIAL F l C I L I  I l L S  
10.30 LARGE COHH E N V I h  CHARBCR 

COkDUCr F E A S I U I L  1TY I C S T S  O f  LASER THRUSTERS 
1.00 IZChNOLOGY ENGlYEERIN6 10.9 
1.20 ASROIPEHFOHMANCE ENGXNLERIWO 3. 0 
1.30 LLECTRIC PoUER ENCINEERINB 1.3 
1 - 4 0  ELECTRONIC ENGIHEERI YG 1.5 
1 - 5 0  CnEnCC L L t  PROCE SS ENGINEERXNB 1 a s  
1.60 PHVSICS TECHNOLOGV 5.0 
3 - 0 0  rTCHNICAL SUPPORT 9.5 
3.10 EYGR AIDES*  ORAFTIYO 1 e 5  
3.40 MECHLNICIL  LAB  TLCHS 1.5 
3.50 ELECTRICAL LAB lECHS 1.5 
9.00 MANUFACTURING 4.5 
4.10 RSCtlISTRUCT OLU SHOP 1.5 
4.20 ELEC/ELECTAONIC DEV SHOP 1 e 5  
4.50 SPECIALTY SHOP 1.3 

CONDUCV INTEG OES 8 OPS STUOI  O I  
1.00 TECHNOLOGY ENGINEERIWB 
1 - 1 0  MECHAkICAL/STRUCT EN GIWEERINO 
2.00 PROJECT EYGINELRIN6 
2.10 srs ANALYSISICONFIS LNGR 
2.20 REOIS 6 S I S  D E F t N t T l  ON 
2.50 SVSIEMS HAYLGCHEHT 
2.60 HJHAN FACIORS 8 SXM EN6R 
3 - 9 0  72  CHNI CAL SUPP OAT 
3.10 EYGR R IDES*  ORAFT IN I  
5.20 CLERICAL, GdAPHtCS 
3.40 MECHANICAL LAB VECHS 

ANALYZE SEA-8ASEO LAUYCH S I T E  
1.04 T'_CHNQCOGY ENGIN€€RIYO 
1.10 RECHANICAL/SrRUCI CNOINE€RINO 
1.20 AIRO/PERFORMANCC ENGINEERIN9 
1.50 ELECTRIC POUER LNGIYLERINQ 
1 4 0  ELECIRONIC ENGILEERtNG 
1.80 INOUST OEStSN & PLANT EYGR 
1.90 C I V I L  C F A C I L I  VIES CNGINEERINB 
2.00 PROJECT ENGLHECRIMG 
2.10 S I S  ANALYSSS8COMF16 EW6R 

SPACE BASING 
2 . 0 
2.0 
5.0 
2 .0 
1 .0 
1.0 
1.0 
3.5 
1.0 
2.0 
0.5 

5 0 0  2 k M ~ R 8 1  22MAR85 
MAN oars 
RAN OAYS 
N 4 n  DAVS 
nrn nrvs 
MAN OAVS 
RAN UAVS 
MAN OAYS 
MAN DAYS 
EQP DAYS 
TCSIOAYS 

MAN 
NAN 
RAN 
CAN 
MAN 
M4N 
MAN 
MAN 
MAN 
MhN 
MAN 

N 
NAN 
NAN 

* 0 0  I W A N B O  l P A U O I 1  
D A I S  
DAYS 
OAYS 
OA I S  
DAYS 
DAY3 
DAVS 
OAYS 
OAV3 
DAYS 
DA VS 
D A r s  
OAVS 
OAVS 

20 3 154 AWW OSOCTdO 
MAN OaYS 
MAN OAVS 
RAN O A I S  
MAN DAVd 
RAN OL.VS 
MAN O A I S  
RAM DAYS 
MAN O A I I  
RAN OAYS 
NAN DAYS 
RAN DAYS 

3 5 0  163An89 S3Wdl 
MAN OAYS 
MAN DAYS 
RAW DAVS 
NAN O A I S  
nrw or rs  
NAY OAVS 
RAN OA YO 
RAN OAVS 
MAN OAVS 
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2.20 R t Q T S  L SYS O C F I N I T I O N  1.0 350.0 RAN D A V t  
2.50 SYSTEWS MANASEMENT 1.0 330.0 MAN DAYS 
2.60 HJMAN FAC IORS 8 S I R  EN6R 1.0 350.0 NAN O A V I  
3.00 TECHNICAL SUPPORl 2.0 700.0 MAN OAYS 
3.10 EN6R AIDESs DRAFTINB 1.0 ~ 5 0 . 0  MAN O A V S  
5-20 CLERICAL*  GRAPHICS 1.0 350.0 MAN DAYS 

F A 0  C TEST SAMPLES Of  SHEET CON0 UXTH COATXNOS 
1.00 TECHNOLOGY ENGINE ERIN0  3.0 
I r l O  MTCHANICAC/STRUCT ENGINEERINS 1.0 
1.30 ELECTRIC POUER ENGINEERINO 1.0 
1.50 CMEMICAL/PROCE SS ENGINEERING 1.0 
3.00 TECHNICAL SIJPPORT 2.0 
3.10 ENGR A I D E S *  DRAFTING 1.0 
3.40 MECH4NICAL L A s  TECHS 1 e0 

503  lSdU100  13dAY84 
1500.0 WAN D A I S  

500.0 UAN OAVS 
500.0 WAN DAYS 
500.0 WAN DAV3 

1000.0 MAN OAVS 
500.0 MA# OAVS 
500.0 MAN OAVS 

ANAL C T E S I  CONOUCTOR STRUCT SUPPORT 
1.00 TECHNOLOGY ENCINEERINQ 
1.10 WTCHANICAL/STRUCT ENCINEERINS 
1.30 ELCCTRYC POYER ENGINEERIWB 
1.60 P n r s I c s  TCCHNOLOGY 
3.00 TECHNICAL SUPPORT 
3.40 MECtiANICAi. LAB  TECMS 
3.50 ELECTRICAL LAO IECHS 
4.00 H&NUFACTURING 
4.10 M T C ~ / S T R ' J C I  O E V  s n o p  

OEJEL L EMPLOY DETAILED TRAMIICMT 
TECHNOLOGY ENG INEERINC 
M:CHANICAL/StRUCT ENSI lELR lWO 
ELECTR i C  POYER ENGINEERIWB 
PdY S ICS  ICCHNOLOGY 
94TR L SOFTYAttE ENGINEERINS 
PPOJECT ENGINEERING 
SVS ANALISIS/COWFIG ENGR 
SVSTEMS MANAGCMENT 

ANAL WOOLLS 
7.0 
1.0 
3.0 
1.0 
2 0 0  
2 .0 
1.0 
1.0 

ocs A ~ A L  L T E S T  nv INSULATORS r r trnoorrr 
1.00 TTCHNOLOGV ENG INEERINB 4.0 1400.0 
1.10 Mf CHANICALISTRUCI ENO1NEERINS 1.0 350 0 
1.30 E L E C I R I C  POYER ENCINEERINS 2.0 7UO.O 
1.50 CHEMICAL/PROCESS ENCINECRINO 1.0 350 0 
3.00 TECHNI CAL SLPPORT 1.0 330.0 
3.40 B lCHANICAL  LAB VECHS 1.0 350.0 
4.00 M&NUFACTURING 2.0 700.0 
4 0  WECH/STRUCT OEU SHOP 1 • 0 330.0 
4 - 2 0  ELEC/ELECTIONIC OEV SHOP 1.0 350.0 

10.00 SPECIAL F A C I L l l l E S  0 05 I1500 
10.20 S4ALL  COMM ENV lR  CHAMBER 0.5 175.0 

MAN 
WAN 
MAN 
MAN 
MAN 

MAN 
I) AN 
MAN 

WAN 
MAN 
RAN 
MAN 
MAN 
MAN 
MAN 
MAN 

500 l4dANIO 2PIIACOS 
OA v l 
DAYS 
OAVS 
OAVS 
OAVS 
DAVS 
DAYS 
O4VS 
DAYS 

5 0 0  13JAM00 lSdAYO2 
OAYS 
DAYS 
OAV S 
OAVS 
OAVS 
0 4 1  S 
OAVS 
OAVS 

350 4 9 W 0 6  2 1 0 C l B l  
MAN DAVS 
WAN oars 
WAN OAVS 
WAN DAYS 
IfAN UAYS 
WAN OAVS 
WAN O A l S  
RAN OAVS 
MAN OAVS 
COP OAVS 
TEs rOAvS  * 
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1 - 1 0  MECMANICAL/SrRUCr CNGINEERIWQ 1.0 700.0 RAN OAVS 
1.30 ELECTR It POYER ENGAWECRING 0 -5 350 0 0  MAN OAVS 
1.50 CHEMlC AL/PAOCESS ENGINEERINO 0.5 JSO-0 MAN DAYS 
3-00 TECHYICLL SUPPORT 1.0 700.0 MAN OAVS 
3-40  WCCHANICAL LAB TECUS 0 0 5  350.0 MAN 01VS 
3.50 ELECTRICAL LA8 TECHS 0 05 554.0 MAN OAVS 
r.00 MANUFAC~URING 0.5 ~ 5 0 . 0  MAN D A Y S  
4.20 LLCC/ELECTRONIC DCV SHOP 0 0 5  350.0 MAN OAVS 

10.00 SPECIAL F A C I L I T I E S  0 03 350.0 EOP OAYS 
10.20 SMALL COMB E*YVIR CHAMBER 0.5 350.0 IEOTOAVS 

OLSICN L  lGHTUElGMT L I O  CCOL XCORMLRS 
1-00 TCCHNOLOGV EYGINECRING 3.5 
1.10 RICHAN ICAL/STRIJCT ENGINEERI lO  1 0 0  
1.30 ELECYR I C  POUER ENGINEERIkO 2.0 
1.40 ELECTRONIC ENGINfCRING 0 r S  
3 - 0 0  TCCHNICAL SUPPORT 1.0 
3.10 EYGR 41OESe ORLFTING 0.5 
3 - 2 0  CLERICAL*  GRAPHICS 0 * 5  

200 153AWW 230CT8O 
100.0 MLN DAVS 
200.0 RAN D A I S  
400.0 MAN OAVS 
100 m0 RAN OAVS 
200.0 WAN OAVS 
100.0 MAN OhVS 
loom0 MAN OAVS 

vcsr LIGUTUEIGUT LIQUI o COOLEO TRANSIOR'KRS 
1.00 TECHNOLOGV ENGINEERING 2.0 900.0 
1 - 1 0  MECHANICAL/STRUCr ENGIWECRINI  1.0 450.0 
1.50 ELECTRIC POYER ENGINELRINO 1.0 450.0 
3.00 TECHNICAL SUPPORT 3.0 1 5 5 0 * 0  
3.10 EYGR A IDES#  DRAFTINO 1.0 450.0 
3.40 ~ c c n a ~ l c a c  c r e  r ~ c n a  1.0 450.0 
3.50 ELECTRICAL LAB  TECHS 1.0 430.0 
4.00 R4NUFACTURING 1.0 450.0 
4.20 ELEC/ELECTRONIC OEM SHOP 1.0 450.0 

PER'ORM SUBSYS DES STUOI OF PMR 
1.00 TICHNOLOGV ENGINECRING 
1.10 MECHANICAl /SIRUCT ENGINELRINO 
1.30 ELECTRIC POUER ESGINEERlNO 
1.40 ELECT aON1C CNGINEERINO 
1.60 P n v s l c s  TEcnNoLoGv 
s.00 r : c n N I c r L  SUPPORT 
3.10 EYGR A IDES*  D R A F l l N 6  
3.20 C L E R I C I L *  GRAPHICS 

800.0 
200.0 
400.0 
100.0 
100.0 
200.0 
LOO .O 
100m4 

5 2 4 0 C t 8 0  llA0082 
RAN OAVS 
MAN OAYS 
MAW OAVS 
MAN OAVS 
MA# OAVS 
MAN O I V S  
MAN OAYS 
MAN DAYS 
MAN OAVS 

200 4JIIW80 H W A R 6 1  
MAN OhVS 
MAN OAYS 
MAN OAVS 
RAN D1YS 
nhru oars 
RAN OAYS 
MLN DAVS 
MAN OAVS 

PERCORN DESIGL STUOY OF SPLIT PROC L AC OXSTR 200  aroc~ao r?rueoi 
1.00 TICdNOLOGY ENGINEt-SI  NB 3.3 760.0 RAN DAVS 
1.10 MECllAhICAL/STR\ICT ENGlNZERItSO 1.0 200.0 MAN DhYS 
1.30 ELECTRIC POMER ENGINEERIM6 2-0 400.0 HAN OAVS 
1.40 ELCCTSONIC ENGINEERING 0 e 5  100.0 RAN D A Y S  
S o O G  TICHHICAL SUPPORT 1.0 200m0 H I N  UAVS 
3.10 EYCR AIOESe URhFTINO 0 05 100.0 RAN 0AVs 
3.20 C L E I I C A L e  GRAPHICS 0 - 5  100.0 MAN OhVS 

OCSIGN L ANALYZE C l R C U I l  B ILAKERS 2 0 0  1%UIW 2SocTOO 
1.00 TECHNOLOCI CNGIHEERINS +*a 800.0 MAN OAYS 
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1.16 MfCHANIC4L/STRUCT ENGINCERINQ 100  200.0 WAN OAVS 
1 .JO ELECTRIC POYER EM61NEERING 2.0 400.0 MAN OAVS 
1.40 ELECTRONIC ENGINEERING Om5 109.0 MAN UAYS 
Ia6C PHVSICS TECHNULOGV 0 • 5 100.0 NAN OAVS 
3.00 TiCMNICAL SUPPORT 1.0 240.0 NAN OAVS 
5.10 EYGR AIDCSv ORAFTIND 0 a 5  100.0 MAN DAYS 
3-20  CLERICALI GRAPHICS 0.5 100.0 RAN O A V S  

F A 8  6 TEST PROMISING CUT B R K l  O C S I B l S  
1.03 TECHNOLOCV EHG INEERING 
1 - 1 0  U3CHAN'CALISIRl lCT E Y G I I E E R I N 6  
1.30 ELECTR ir POYER ENGINEERINO 
1.+0 ELECT*ONIC EYGINEERINO 
1.63 FHVSICS TECHNOLOGY 
2.00 PROJECT ENGINEERING 
2.10 S I S  ANALVSlS/COMFIG ENBR 
2.40 S v s r E n s  ~ E S T  ENGR 
2.50 SVSTEMS MANAGEMENT 
s.00 T ~ C H N I C A L  suPPaRr  
5.10 EYGR AIDES*  ORAFTINO 
3-40  M:CHLNlCAL LAH TECHS 
3.50 ELECTRICAL LAB TECHS 
4.00 M4NUFACrURING 
4010 USCHlSTRUCT OEY SHOP 
4.20 ELECIELECTRONIC OEV SHOP 

ANAL L S ~ M U L A T E  en1 r noo PUR 
1 - 0 0  1:CHNOLOGV ENGINEERINB 
1.30 ELECTRIC POYER ENGINEERING 
1.40 ELECTRONIC ENGINEERING 
1.70 MATH L SOFTYARE ENCINECRINB 
3.00 TECHNICAL SUPPORT 
3.10 EYGR AlOESe ORAFTINS 
3-20 CLER lCLL*  GRAPHICS 

L I F E  L VAC TEST HV SLIPRIMG TECH 
1.00 T'CHNOLOGV ENGINEERING 
1.10 RICHANICALISTRUCT ENGINEERINS 
1-30  ELECTR I C  P O M R  ENGINEERINB 
1 5 0  C 4 f M I C  ALIPROCESS ENGINEERING 
3.00 TECHNICAL SUPPORT 
3.40 R:CHANICAL LAB TECMS 
4 - 0 0  MLNUFACTURING 
4.10 MSCHISTRUCT OEV s n o P  
4.20 ELFC/ELECTRONIC OEM SHOP 

lorn00 S P E C I r L  F h C I L I I I E S  
10.20 SYALL COMB ENVIR  CHlWBER 

r o o  Z ~ O C I ~ B  23urei 
NAN DAVS 
WAN DAYS 
RAN OAVS 
MAN DAYS 
MAN OAVS 
NAN DAVS 
RAN DAVS 
MAN OAVS 
MAN OAVS 
MAN O A l S  
MAN 0 k Y S  
NAN o h r s  
MAN OAVS 
MAN OAVS 
NAN OAVS 
MAN 0 4 Y S  

400  l SJAN1O l 2AUOl l  
2400.0 MAN OAYS 

80R.0 WAN D A I S  
800.0 MAN o A r s  
800.0 MAN OAVS 
800.0 MAN OAVS 
+oo.o nrn D A V S  
400.0 RAN D A I S  

HOD 1 5 3 A ~ l O  211141183 
MAN OAYS 

oars  
HAN o h r s  
RAY 0473 
HAN OAVS 
MAN OAYS 
MAN D A I S  
MAN OAYS 
MAW OAYS 
EOP OAYS 
TESTOAIS 

REV1 CY 6 & N I L  S I C  CUhRGIN6 tFFLCTS 5 0 0  ISJAM80 l3JAW82 
1.00 TECHNOLOGV ENG INEERINB 3.5 1750.0 NAN OAVS 
1.30 ELECTRIC POUER ENGINEERINO o .s 2 ~ 0 . 0  maw o r rs  
1.60 PHYSICS OECHNOLOGY 2.0 1000m0 MAN OAVS 



SORT NODE, P A W  29 -----..------------..--..-------------.--------*-*-*..---.. ~ . ~ ~ . ~ ~ . ~ ~ o . ~ ~ ~ . ~ - ~ , ~ ~ ~ o ~ . " ~ ~ - ~ ~ ~ ~ - , . ~ " ~ o ~ o ~ ~ o ~ ~ ~ o ~ ~ ~ ~ ~ . o , ~  

~ C T I V O T Y  O E S C R I P T I O N  DAILY IOTAL OUR START F I N !  W 
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1.70 MLTH t SOFTYARE ENOINCERING 1 - 0  500.0 MAN DAYS 
2.UO PROJECT ENGINEERING 1.0 50L.0 MAN DAYS 
2.10 S I S  ANALYSIS/CONf IG ENGR 1.0 500.0 MAN DAYS 
3.00 1ECHNICAL SUPPORT 1.0 50000  MAN DAYS 
3.20 CLERICAL*  GRAPWICS 1.0 500.0 MAN OAVS 

CONOIICT CHAMBER TESTS OF S/C CMARYINB 
1.00 TCCHNOLOGY ENGINEERING 
1.10 MFCHAN ICALISTRUCT CNGINEERINB 
1.30 E L E C I R I C  POYER ENGINEERING 
1.60 P I Y S I C S  TECHNOLOGV 
3.00 TECHNICAL SUPPORT 
3 - 1 0  EHGR AIDES0 DRAFTING 
3 - 4 0  MECHANICAL LAB  TECHS 
3.50 ELECTRICAL L A 8  TECHS 
4.00 M9NUFACTURTNG 
4 - 1 0  M:CH/STRUCC O E V  SHOP 
4 - 2 0  ELEClELECTRONI C OCU SHOP 

10.00 SPECIAL F A C I L I T I E S  
10.30 L A R G i  COMB ENUIR CHAMBER 

ANALYZE flAGNE1 I C  F I E L D  & TOROUE EFFECTS 
1.00 TECHNOLOGV EYGINECRIN6 
1.30 ELECTR I C  POYER ENGINEERING 
1.60 PdYSICS  TECHNOLOGY 
1.70 MATH 6 SOFTUARE ENGINEERINB 
2-00  CPOJECT ENGINEERING 
2.10 SVS ANPLYSIS/CONFI6 EW6R 
3-00  TCCHNICAL SUPPORT 
3.20 CLEAICALI GRAPHICS 

ANAL VZE SPACE PLASMA EFFECTS 
1.00 TICHNOLOGY ENG INEERlNG 
1.30 ELECTRIC POYER ENGINCERINU 
1.60 PHYSICS TECHNOLOGY 
1.70 M4TH 6 SOFTYARE ENCINEERINU 
2.00 PROJECT ENGINEERING 
2.10 S I S  ANALYSIS/CONFIG EWGR 
3.00 TECHNICAL SUPPORT 
5 - 2 0  C L L R I C I L *  GRAPHICS 

CONDUCT ANALYTIC AL ASSESSMT OF 
1.00 TCCHNOLOGY ENGIhEERIWB 
1.30 ELECTRlC POYER ENGINEERINB 
1.60 PHYSICS TECHNOLOGY 
1 . 0  nArn L SOFTUARE ENGINEERINO 
2.00 PROJECT ENGINEERING 
2 - 1 0  S V S  ANALYSIS/CONFIG ENOR 
3.00 TECHNIC IL  SUPPORT 
3.20 CLERICAL*  GRAPHICS 

TMAUSTER EFFECTS 
5.4 
0 -5 
2.0 
1 - 0  
1.0 
1.0 
1 - 0  
1.0 

200 143AN12  2 t O C I 8 2  
WAN OAYS 
MAN DAVS 
RAN OAYS 
nAN O A V S  
WAN DAYS 
MAN DAY8 
MAN DAYS 
RAN OAVS 
MAN D A l S  
MAN OAVS 
MAN OAYS 
EOP OAYS 
TESTDAYS 

390 l S J A N l O  2 S R A R O l  
MAN DAY8 
MAN DAYS 
MAN DAVS 
WAN DAYS 
MAN DAYS 
MAN DAYS 
MAN DAVS 
MAN OAVS 

3 0 0  a s J m e 8  2 s a r r e r  
MAN D A I S  
MAN o h r s  
MAN D A I S  
MAN OAYS 
MAN OAVS 
MAN OAVS 
MAN OAYS 
MAN OAVS 

750 d 6 N A R U  2 0 N A R 8 4  
MAN DAYS 
RAN DAVS 
MAN 0 1 1 s  
MAN D A I S  
MAN O A I S  
MAN OAVS 
IAN o A r s  
MAN DAVS 

CONDUCT S I L I C O N  lECHNOLO6V ASSESSMENT 6 0  Z I O A V B S  2 1 A U 0 1 5  
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ACTIV ITV  O E S C R I P T I O H  DAILY TOTAL OUR START P I W I S H  
MOOE=O/FF RESOURCE USAGE USAGE 

L.OE T r c n N o L o t r  ENGINEERI NG 
8 - 3 0  ELECTRIC POUER ENGINEERIN6 
2 . 0 0  PQOJECT ENGINEERING 
2.10 S I S  ANALISIS/CONF I6 EN6R 
2.20 RtOTS C SYS OEFIN lT lON 
2.50 SISTERS MANAGEMENT 

-. . - - - - . 

I A N  OAYS 
MAN OIVS 
NAN OAYS 
MAN DAYS 
MAN OAVS 
MAN OAYS 

CONDUCT GALLIUM TECHMOLOBI ASSCSSRENt 
1.00 ICCHNOLOGV ENGINEERING 1.0 
1 - 3 0  ELECTRIC POUER ENGINEERIWB 1 . 0 
2.00 PROJECT ENGINEERING 4 * 0 
2.10 S I S  ANALYSIS/CONFIG ENER 2.0 
2.20 RIOTS C SYS DEFIN IT ION 1 m0 
2.90 SVSTEMS MANAGEMENT 1.0 

60 
MAN OAYS 
MAN OAYS 
NAN OAVS 
MAN OAVS 
MAN OAVS 
HAN OAY S 

E V I L  & ASSESS BENEFITS L TECH REAOXWESS 
1.00 TICHNOLOGY ENG INECRING 1.0 
1.30 ELECTRIC POYER ENGINEERINO 1.0 
2.00 PROJECT ENGINEERING 4 - 0  
2 - 1 9  SVS ANALYEISICONFIG ENER 2.0 
2.20 REQrS 8 SYE D E F I N I T I C N  1.0 
2.50 SISTERS HANAGEMCNT 1.0 

6 0  
MAN o A r s  
MAN OAYS 
MAN OAVS 
MAN OAYS 
WAN DAYS 
MAN DAYS 

OESIGk fl SYS ANALYSIS OF rHERHAL 
1.00 TZCHNOLOGY ENG INEERINS 
l.1Q NTCHANICALISTRUCT ENGINEERINB 
1.70 RATH L SOFTYARE E&GI#EERINO 
2.00 P3OJECr ENGINEERING 
2.10 S f S  ANALYSIS/CONFIG ENGR 
3 -00  TtCHNlCAL SUPPORT 
3 - 1 0  EYCR AIDES* DRAFTING 
3-20 CLERICAL* GRAPHICS 

10.00 SPECIAL F A C I L I T I E S  
1 0 - 1 0  LARGE SCALE COMPUTER 

EMBIWE SPSS 
2.0 
1 . 0 
1.0 
1 .o 
1.0 
1 .S 
1.0 
0 05 
0 .o 
0.0 

30 0 
MAN OIYS 
I A N  OAYS 
nau o A r s  
HAN DAVS 
BAN OAYS 
MAN OAVS 
RAN OAYS 
MAN OAYS 
EOP DAYS 
MACH OAY 

TMERMAL ENGINE ASSESSMENT 
1.00 TECHNOLOGY ENGINCERINS 
1 - 1 0  HECHANICAL/STR~CT ENGI#ECRXNB 
1 - 7 0  R9TH L SOFTYASE ENGINEEAINB 
2 -00  PROJECT ENGINEERING 
2.10 S I S  ANALY SIS/CONF I 6  EN6R 
3.00 TCCHNICAC SUPPORT 
3.10 EYGR AIDES* ORAFTINE 
3.20 CLERICAL* GRAPHICS 

10.00 SPECIAL F A C I L I T I E S  
10.10 LARGE SCALE CORPUTER 

t o o  
RAN OAYS 
MAN DAYS 
MAN OAYS 
RAN DAYS 
MAN OAYS 
MAN OAVS 
MAN OAVS 
MAN DAYS 
EOP OAYS 
MACH DAY 

TttERIAL/FLUIO SYSTEMS OVERALL hSSEbS#WT 
1.09 TICHNOLOGI ENGINEERIWB 2.0 
1-10 WICHAY ICAL/STRUCT ENGXNEERIW 1.0 
1.7J 14TH C SOFTYARE EN61NEERIWS 1.0 
2.00 PROJECT ENGINEERINS 1 *4 

150 
MAN DAYS 
I A N  D l Y S  
MAY OAVS 
WAN UAIS  
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AC T I  V I  T Y D E S C R I P T I O N  OAILV  TOTAL OUR START F I N 1  SH 
*ODE=O/FE RESOURCE USAGE USAGE 
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2-10 S I S  ANALYSIS/CONFIG ENGR P - 0  150.0 MAN O A V S  
3-00 TECHNI CAL SUPPORT 1 - 5  225.0 MAN OAVS 
3-1D ENGR AIOESe ORAFTINO 1.0 150-0 I A N  DAYS 
3-20 CLERICALe GRAPHICS 0 - 5  75.0 MAN OAVS 

10-00  SPECIAL  F A C I L I T I E S  0 .0 1.5 EOP OAVS 
l o e l 0  LLRGE SC9l.E COMPUTER 0 - 0  1.5 MACH D A ~  

11103019 EVALUATE POYCR XRSN TECH IN srs STUOIES 
1-00 TZCHNOLOGY ENGINECRINO 
1-10 WEtHANICAL/STRUCT ENGINEERINQ 
1.30 ELECTRIC POYER ENGINEERINB 
1-40 ELECTRONIC ENGINEERING 
2-09 PSOJECT ENGINEERIN6 
2-10 S I S  ANALYSIS/CONFIG EN6R 
3-00 TZCHNICAL SUPPORT 
3.10 EYGR A IDES*  DRAFTING 
3-20 CLERICALe GRAPHICS 

11 103029 ASSESS L COMPARE POYER UMSN TECH 
1-00 TECHNOLOGY ENGINEERINB 
1 a10 #'CHIN ICALtSTRUCT EHGINECRINO 
1-30 ELECTRIC POYER ENGINEERING 
1 ELECTRONIC EYGINEERI N6 
2-00 PROJECT ENGINEERING 
2-10 S I S  ANALT SIS/CONFIG ENGR 
3-00 TECHNICAL SUPPUAT 
3-10 E4GR A IDES*  DRAFTING 
3-20 CLERICALI GRAPkICS 

t l l O S Q 3 8  TRADE OFF RPTS EFFI MASS, R C L I A B r  LtC 
1-00 TZCHNOLOGV ENGINEERINB 
1.40 E L E c t a o N I c  ENGINEERINS 
1.70 WLTH b SOFIYARE ENGINEERXWO 
2-00 PqOJECT ENGINEERING 
2-10 S I S  A N ~ L V S I S / C O N F I G  ENOR 
2-20 REQTS 8 SVS DEF I N I r I O M  
3-00 TZCHNICAL SUPPORT 
3-10 EYGR AIOESI ORAFTINS 
3-20 CLERICALe GRAPHICS 

11109018 ASSESS STRUCTURES TCCNOLOBV 
1 .OO TCCHNOLO6I ENGINEERINB 
1.10 MECHANICAL/STRUCT E n e m c E u I u e  
2.00 PROJECT ENGINEERING 
2-10 SVS ANALYSIS/CONFIS ENGR 
2.50 SVSTEMS MAYAGERENT 
3-00 YECHNICAL SUPPORT 
3.20 CLERICALI GRAPHICS 

790 23NAR13 181AR86 
MAN OAYS 
MAN DAVS 
RAN OlrYS 
MAN OAVS 
MAN OAVS 
H'N OA IS  
MAN OAVS 
HAN OAVS 
n m  O A V S  

60 1 d A N W  I h P R 8 6  
RAN DAYS 
NAN OAYS 
MAN DAYS 
MAN OAVS 
MAN o A r s  
M4N DAVS 
MAN OAVS 
MAN OAVS 
MAN OAVS 

200 12dAW8S 2 l O C f 8 S  
RAN OAVS 
MAN OAVS 
RAN OAVS 
MAN OAVS 
MAN o h r s  
HAW OAYS 
MAN OAVS 
MAN DAYS 
MAN OAVS 

60 240CT83  M d h M 8 4  
1 -6 60-0 MAN 0 1 1 8  
1.0 60.8 NAN O A V S  
3.0 180.0 MAN OAVS 
2.0 120.0 MAN OAVS 
1 -0  60-0 MAN DAYS 
9.5 30.0 MAN OAVS 
0 . I 30-0 RAM OAVS 

11184828 PER'ORII OETAILED STRUC OESK6W O TRAOEWF 250 l W h M 8 O  14JAW81  
1-00 TECHNOLOGY ENG INEERING 2.0 500.0 MAN D A I S  
1-19 NEChANIChL/STRL'CT E M G l N L f l f M 6  2.0 500.0 MAN DAYS 
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4 C T I V I I Y  O C S C R I P T I O N  TOTAL OUR START F I N I S H  oA1t.r 
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2-00 P?OJECT ENGINEERING 1.0 250.0 MAN DAYS 
2.10 S I S  ANALVSIS/CONF I G  ENGR 1.0 250.0 NAN DAYS 
3-00 TCCHNICAL SUPPORT 1.9 3 7 5 r 0  WAN OAVS 
3.10 EMGR AIOCSe ORAFTING 1.0 250.0 MAY OAVS 
3 - 2 0  CLERICALI GRAPHICS (I 05 125.0 MAN OAVS 

ANlL  8 €VAL ALTERNIX  MECHfLLEC ROTARI 301NTS 200 240CT80 12AU081 
1 - 0 0  TICHNOLOGY ENGINEERING 2.0 40000 I A N  DAVS 
1 - 1 0  Mf CHANICAL/SlRUCT ENBINEERINO 2.0 40000  I A N  OAVS 
2.00 PROJECT ENGINEERING 2 00 400.0 MAN OAVS 
2.10 S f  S ANALYSIS/CONFIG EN61 2.0 400.0 MAN DAYS 
3 - 0 0  TECHNICAL SUPPORT 1.0 200.0 RAN OAYS 
3.10 EYGR AIDES, DRAFTING 1.0 200.0 MAN OAYS 

SET DESIGN ALLOYABLES a OTHER CR~TERIA roo  rtrlrcrer Z ~ N A V  e+ 
1.00 TZCHNOLOGY ENG INTERING 2.0 20000 I A N  DAYS 
1010 MECHANICAL/STRUCT ENGINEERINO 2 0 0  200.0 MAN OAVS 
2-00 PCOJECT ENGINEERING 2 0 0  20000 MAN OAVS 
2010 S I S  ANILVSIS/CONFIS EWBR 1.0 100.0 MAN OAVS 
2 - 5 0  SVSIEUS UANhGEU€NT 1.6 1 0 0 0 0  MAN OAYS 

ASSESS MATERIALS TECHNOLOGIES 
1000 TICHNOLOGV ENGINEERING 
1.10 MECHANICAL/STRUCT EIGINELRINB 
2.00 PROJECT ENGINEERING 
2.10 s r s  ANALY SIS/CONF IG ENGR 
2.50 SYSTEMS MANAGEMENT 
3 -00  TECHNICAL SUPPORT 
3.20 CLERICALI GRAPHICS 

200 83ANOS ItOCt6S 
1.0 200.0 MAN OAYS 
1 0 20000  MAN OAVS 
2.0 40000  MAN O l Y 8  
1.0 200.0 RhN DAYS 
1 -0 20000 NAN DAYS 
0 - 5  100.0 I A N  OAYS 
0.5 10000  I A N  DAYS 

ANALYZE APPLICAYION OF FLT CON TECH TO SYSTEM 200 261AROl 135AM82 
r.oa TICHNOLOGY ENGINEERING 1.0 200.0 WAN DAYS 
1 -20  bCRO/PERFORMANCE ENGINEERIN6 1.0 20000 MAN DAYS 
2000 PROJECT ENGINEERING 3.0 6 0 0 0 0  MAN OAVS 
2 - 1 0  SV S ANhLISIS/CONf I 6  ENGR 1 0 0  200.0 RAN DAVS 
2020 REOTS 6 SVS DEFINIT ION 1 • 0 200.0 NAN OAYS 
2 - 5 0  SISIEIS WANAGERENI 1 0 0  200.0 CAN DAYS 

ASSESS FL16HT CONTROL TECHNOLOOIES 
1.00 TECHNOLOGY EN6 INEERING 
1020  AEROPPERC ORIANCE ENGINEERIN8 
2.041 F:.OJECT ENGINEERING 
2 - 1 0  SVS ANALVSIS/CONFIG ENGR 
2-20  RCQTS 8 SYS OEFlN1TION 
2.50 SYSTEMS MANAGERENT 

6 0  22OCT82 13JAY83 
1 0 0  60.0 MAN DAIS  
1.0 60.0 MAN OAYS 
3.0 1 8 0 0 0  RAN OAVS 
1 0 0  60.0 M lN  OAYS 
1 0 0  60.0 RAN OAVS 
1.0 60.0 I A N  OAYS 

ANALVZE 6 ASSESS DATA H611 TECHNOLOSICS 200 LIJAW82 u O C f 8 2  
1.00 TECWIOLOGY ENGINEERING 2.0 400.0 MAN OAVS 
1-40 ELECTRONIC ENGINEER[ NG 1.0 2110.0 MAN O A Y S  
1.10 R 4 f H  8 SOFTYIRE ENGINEERIWB 1 eO 200.0 I A N  DAYS 
2000 PROJECT ENGINEERING 2.0 400.0 I A N  D A I S  
2 -10 SV S LMLL'ISXSICONF IG ENGR 1.0 200.0 MAN DAYS 
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1100E=O/FE RESOURCE USAGE USAGE 
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2 - 5 0  SYSTEMS MANAGEMENT 1.0 200.0 MAN OAVS 
5 - 9 0  TECHNICAL SUPPORT 1.0 200.0 I A N  OAYS 
3 - 2 0  CLERICALI GRIPHICS  1.0 200.0 MAN DAYS 

PERF INTEG STRUCT/COYrROLS/OATA STUOV 
1.00 TECHNOLOGY ENGINEERING 
1.10 UECHANICAL/STRUCT EN6INEERINB 
1.20 A?RO/PERFOHflAYCE ENGINEERINO 
1 - 9 0  ELECIRONIC EYGINEERING 
1.70 UPTH L SCFTYlRE ENGINEERING 
2.00 PROJECT ENGINEERING 
2 - 1 0  S?S ANALYSIS/CONFIG ENCR 
3.00 T ICHNICLL  SUPPORT 
3 - 1 0  ENGR A IDES*  ORLFTING 
5 - 2 0  CLERICAL*  GRAPHICS 

PERFORM SPACE CONSTR SYSTEMS AMALVSES Z €VAL 
1 - 0 0  T5CWNOLOGY ENG INCERINO 2.0 
1.10 RZCHANICALISTRUCT ENGINEERIMO ' 1.0 
1.60 INOUST DESIGN b PLANT ENGR 1.0 
2 - 9 0  PSOJECT ENGINEERING 2.0 
2 - 1 0  SYS ANALY SISICONF I G  ENGR 2.0 
3 - 0 0  TECHNICAL SUPPORT 1.0 
3.20 CLERICALI GRAPHICS 1.0 

3 9 0  290Cf80 WI(AR82 
MAN OAYS 
RAN OAYS 
MAN OAYS 
MAN OAYS 
RAN OAYS 
RAW o h r s  
MAN OAYS 
RAN OAYS 
MAN OAYS 
MAN DAYS 

200 31MAY84 18 r )A lbS  
400.0 MAN OAYS 
200.0 MAN OAYS 
2 0 0 0 0  MAN OAVS 
s o e  .O MAN D A Y S  
900.0 MLN OAYS 
200.0 MAN o A r s  
200.0 RAN OAYS 

CONDUCT INTEGRATED SPACE CONSTRUCTION 
1 0 0 0  TICHNOLOGI ENGI#EERING 
1 - 1 0  MZCHANICALISTRUCT ENGINECRINO 
L a 8 0  IYOUST DESIGN L PL4NT EMGR 
2-00 PaOJECT ENGINEERING 
2.10 S I T  ANALYSIS/CONFIG ENGR 
2.20 RSOTS I SYS D E F I N I T I O N  
2 -60  HJMPN FACTORS L SIM ENGR 
3 - 0 0  TECHNICAL SUPPOIT 
3 -10  EYGR AIDESv DRAFTINO 
3 - 2 0  CLERICALI GRAPHICS 

ANAL 
3.0 1050.0 
2.0 700.0 
1 - 0  550  0 0  
5.0 1750.0 
2.0 700.0 
1.0 550.0 
2.0 700.r 
2.0 100.0 
1.0 3SO.O 
1.0 JSO.0 

CONDUCT INTEGRATED SPACE TRANSPORT 
1 - 0 0  TICWHOLOGY ENGINEERING 
1. LO MECHANICAL/STt3UCT EY GINEERIWO 

AERO/PERFORNANCE EYGINEERINB 
ELECTRIC POUER ENGINEERING 
ELECTRONIC EN6 INEERXNG 
PROJECT ENGCNEERING 
SIS ANALISIS/CONFIG ENGR 
R E O T S  L SYS OEC'NITION 
SVSIEMS MANAGEHENr 
T ICHNICAL SUPPORT 
EYGR b IDES*  OR AFTIWB 
CLERICAL*  GAAPMICS 

3 5 0  S3UN82 2 l O C l 8 3  
NAN OAYS 
MAN DAYS 
IIAM OAVS 
MAN 0 1 1 9  
CAN OAYS 
MAN DAYS 
RAN OAVS 
MAN OAVS 
MAN DAYS 
n r N  o rvs  

:.J0 2SRARb3 9AUO84  
MAN UAVS 
MAN 0AYS 
MAN DAVS 
MAN DAYS 
NAN 0113 
MAN o A r s  
MAN o d r g  
MAN DAYS 
MAN DAYS 
RAN DAYS 
RAN 04VS 
nrn oars 

CONDUCT SPACE TRAMSWRT TECMNOLOBV C DESIGN ASSL 6 0  tOlrUO114 l W O V I I  



SORT NOOC. P A W  W 
o r  ~ ~ ~ ~ - - - - - - - r r r - r - n r , - - - r r a  rrrrrro-r-rrc.-r----r-.-rr--r----rrr--r--rrrrrr-rr'1-r------------rrrrrr-rrrlrrrrrrrrr,r r-01 rrr  

I C ~ ~ V I T V  D E S C R I ?  I I O N  DA ILV TOTAL OUR START F X W l  SH 
HOCE=O/FL RESOURCF USAGE USAGE 

~ ~ - - ~ . - - - - ~ ~ - ~ - - ~ - - ~ - ~ - ~ . ~ - - - - - r ~ ~ ~ - - - ~ ~ " ~ ~ - ~ - r - ~ ~ o " " ~ - - - - - - - - - o ~ ~ ~ ~ . I o O - o - . . ~ ~ ~ ~ ~ . ~ . o . ~ r ~ . * r ~ o ~ . ~ o ~ . r ~ ~ ~ * ~ ~ ~ ~ . ~ ~ ~ ~ . . . , *  

1.00 TECHNOLCBV ENGINEERIN6 5.5 330.0 MAN OhVS 
1 - 1 0  MECHANV-ALlSTRUCT ENGINEERING 3.0 180.0 NAN OAYS 
1 - 2 0  AERO/P€RFORHPNC€ CNGINEERINQ 1.0 60.0 hAN O I V S  
1.30 ELECTRIC POYER ENGINEERING 0  m5 30.0 MAN DAVS 
1 - 4 0  ELECTROhlC ENGINEERIMG 1.0 60.0 MAN DAYS 
2 - 0 0  PXOJECT ENGINEERIN6 * • 0  2e0.0 WAN OAVS 
2010  SY S ANALYSIS/CONFIG CNGR 2.0 120.0 MPN DAYS 
2 - 2 0  REOTS L SYS D E F I N I r I O N  1.0 60.0 NAN OAVS 
2 k 5 0  SYSrEnS MANAGEWENT 1.0 60.0 MAN OAYS 
3.00 TECHNICAL SUPPORT 3.0 180.0 MAN OAVS 
3.10 EYGR AIOESI ORAFTINC 1.0 60.0 I A N  OAVS 
3 - 2 0  CLERICALI GRAPHICS 2.0 120.0 HA!I D A I S  

CONDUCr INTEGRATED DESIGN OF PUR 
1.00 TSC~I~OLOGY ENG INEERICG 
1 - 1 0  RICHAN ICALISTPI ICT EWBIHEFRING 
1.30 ELECTRIC COYER ENCfWEEl l ln(6 
1.40 ELECTRON1 C ENGINEERIYG 
2 - 0 9  PROJECT ENGINE ERIME 
2 - 1 8  SY S ANALVSIS/CONF 16  LNGR 
2.20 RCQTS 6 SYS D E F I N I T I O N  
2 - 5 0  SYSTEMS RANAGEMENT 
500'l TECHCICAL SUPPORT 
3.10 EYGR AIDESI ORAFTING 
3 - 2 0  CLERICAL*  GRIPHICS  

PROC L OISTR 
5.0 
2.0 
2.0 
1.0 
4.0 
2.0 
1.0 
1 .O 
2.0 
1.0 
1 .O 

ASSESS POYER PROC 6 OISTR TECHWOLO6IES 
1.00 TICHNOLOGV ENGINEERING 
1 - 1 0  R I ~ H A I I C A L I S T R U C T  EWGINEERIM6 
I S S O  FLECTRIC POYER ENGINEERlqG 
8.40 ELECTRONIC ENGINEERINB 
2mOC P4OJrCT ENGINEERING 
2.10 SYS ANPLVSISICONFIG ENGR 
2 - 2 0  REQTS L SYS D E F I N I T I O N  
2-50 SYSTEMS MANAGEMENT 
3 - 0 0  TTCI'Y I CAL SUPPORT 
3.10 EYGP A IDES*  D R I F T I N 6  
5 - 2 0  CLERICALS GRAPHICS 

CONDUCT I!'TEGRA~ED POJER SYS r R m s  ANAL 
1.00 TCCHNOLOGV ENGINEERING 
1.50 L - E C l R I C  POYER ENGINEERXNO 
1.60 P n v s x c s  T E C H N O L O C ~  
1 - 7 0  HATH C SOFTYARE EN61NEEUIUU 
2 - 0 0  PROJEPT ENGINEFRING 
2.10 SYS ANALYSISICONF I 6  ENBR 
3.00 T I W N I C A L  SUPPORT 
3.10 EYGR A IDES*  ORAFTING 
3.20 CLERICIL I  GRAPHICS 

2 5 0  23RAR83 2ORAR84 
MAN OAYS 
MAN OAVS 
MLN DAVS 
MAN OAVS 
MAN DAYS 
MAN OAVS 
MAN DAVS 
MAN DAVS 
MAN DAYS 
MAN DAYS 
MAN OAVS 

nAly 
Ma N 
MAN 
MAN 
RAN 
HA N 
RAN 
MAN 
n r N  
MllN 
R4M 

MAN 
1IhN 
MAN 
n n N  
MAN 
RAN 
RAN 
MAN 
RAN 

6 0  2 1 I I A R I 4  W J W 8 4  
OAVS 
DAYS 
OAVS 
DAVS 
OAVS 
D A I S  
OAVS 
DAYS 
OAVS 
DAYS 
DAYS 

3 0 0  lbJAIY82 Z:WAR83 
OAVS 
OAVS 
D A I S  
OAVS 
OAYS 
OAYS 
OAVS 
DAYS 
DAYS 

ANALVZC SPACE ENYIR  EFFECTS ON SPS OES 200 2 l k A R 6 4  ?JAWUS 
1.40 TECHNOLOGY ENGINEER1116 3.5 700.0 RAN DAYS 



S d R I  NOOE- ?Ut 39 
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A C ~ I Y I T Y  O L S C 3 I P T I O L 4  OA ILY  TOTAL Ob l i  8TARt  t SM1 SM 
ROOC-OIFE RESOURCC USAGE USAQC 

0.9 ~ - ~ ~ - ~ ~ ~ . ~ ~ ~ o - - - . . ~ - - . . . I ~ ~ ~ ~ o - ~ - - . * ~ Y . - . ~ ~ ~ ~ ~ . ~ ~ ~ . . . . ~ * ~ - . . ~ ~ ~ . . ~ . . ~ . . - . ~ ~ o o - . . - - ~ - - o - ~ ~ ~ ~ o . ~ ~ ~ ~ " ~ ~ ~ ~ . . ~ . . . . . . ~ ~ ~ . . ~ . I ) . . ~ ~ . . ~ " ~ ~ ~ H  

1 - 5 0  ELECTRIC POYER ENGINCERINQ 0.5 100.0 n w  O A V S  
1-60 PMYSICS TECHNOLOGY 2.0 400.0 MAN OAVS 
1.70 H4TH SGFTYARE CNGINEERINQ 1.0 200.0 MAN DAYS 
2-00 PROJECT E'lGINEERIN6 1 - 0  200.0 NAN DAYS 
2 0 1 0  S I S  ANILVPISICONF I S  ENBR 1 - 0  2U0.0 MAN OAYS 
3 - 0 0  TECHNICAL SUPPORT 1 a 0  200a0 RAN OAVS 
5 - 2 0  CLERICAL*  GRIPWICS 1.0 200.0 NAN OAVS 

ASfCSS S E V E H l l Y  QF SPACE ENWIR C C l e C l S  
1 - 0 0  TTCHNOLOGY ENG INEERlNO 
1-30  ELECTRIC POUER EN6INEERINB 
b e 6 0  PMVSICS TCCHNOLOGY 
l a ? C  MaTH 6 SOFTYIRC LNGINEERINO 
7.00 P3OdECT ENGINEERING 
2. LO S I S  A N I L I S I  S/CONF I 6  ENGR 
3-00 TECHNICAL SUPPORT 
3-20  C L E R I C I L  o GRAPHICS 

H A I N T A I N  a UPOATE REF L ALT OES 
1000 TSCHNOLOGV ENG IYEERINS 
1-10 RECHAWICALISTi tUCI CNOINEERINO 
1-30 ELECTR 1C POYiR LNGIHEERINO 
1.40 ELECTRONIC ENGINEERING 
2 a O U  PROJECT CNGINEERlN6 
2.10 SVS ANALYSIS/CONFIG EN61  
2.20 RZQTS L SYS O E F I N I T I C Y  
2.50 SISTEMS WINAGEMEMI 
5 - 0 0  TCCHYtCIL  SUPPORT 
S o 1 0  EYGR AIOESI ORAFTINS 
3-20 CLERICALI GRAPhlCS 

ANALVZE SPS STLRTLP 4 snwooun 
1 - 0 0  ISCHNOLOGV ENG!NEERINO 
1-50 ELECTRIC POYER ENGXNEERINB 
1.60 P*YSICS 1ECHNOLOGV 
1.70 M41H 6 SOFTYARE EMGINEERIWO 
2.00 PROJECT ENGINEERING 
2.10 S I S  A N I L V S I S I C O U F I 6  LN6R 
5.70 TFCI4NICCL SUPPORT 
3.10 EYGR AIOESo DRACTIN I  
3-20 CLERICAL, GRAPHICS 

TRANSIENTS 
5 a 0  
2 . 0 
1.0 
2.0 
1 a 0  
1.0 
2.0 
1.0 
1.0 

ANALYZE & €VAL SPS DfVEL FLIGHT P R 0 3 t C T I  
1.00 TSCHNOLOGY ENGINEERIN6 * 05 
1-10 MZCHAMICALISTRUCI ENGINLERIMQ 2.0 
1 - 3 0  ELECTR It POMER ENGINEERIN6 0 a 5  
1 - 4 0  ECECIAONIC ENCINEERlWE 2.0 
2.00 PROJECT ENGINCERINS 6.0 
2.10 SVS ANALYSIS/CONF I 6  ENOR 2.0 
2.20 RZOTS t SYS Of iF I I I I ION 2 -0 
2-50 STSIENS M4NAGEIENT 2.0 
5 - 00  TECHNICAL SUPPORT 2.0 

210.0 
SO. 0 

120.0 
60.0 
60.0 
6000 
60.0 
60 0 

6 0  &#AMOS lLCR8S 
RAN OAVS 
RAN OAVS 
MAN OAVS 
NAN OAVS 
NAN OAVS 
HAM OAVS 
MAN 011 
Mr\N OAVS 

A 4 0 0  1SdAWIO T A W I S  
RAN OAYS 
HAN OAVS 
MAN OAYS 
MA14 OAYS 
R&N OAVS 
NAN OAVt  
MAN OAVS 
MAN OAYS 
MAN OAVS 
n4N DkVS 
HAM OAYS 

200 lSdA1190 2SOCTIe  
MAN DAYS 
AAN 04YS 
MAN o h v a  
RhN OAVS 
MAN OAYS 
MAN DAYS 
WAN 01"s 
RAW DLVS 
MAN OAVS 

250 *3WO S J U M I l  
MAN oars  
MAN ohrs 
RAN D A I S  
RAM ohrs 
nrtu orrs 
RAN O I V S  
RAN o b r s  
R4 N DAYS 
RAN OLYS 



SORT MODES P A l C  a6 ----- -0  -------.--.----n--------...--.- ~ ~ ~ ~ . ~ " ~ . " - - r ~ o - . . ~ * ~ ~ l ~ o - - ~ - o " - - o I ) ~ - - - U - ~ o . . . . - . . . . . ~ o . . - o " ~ ~ C ) o o  . ( . I ( . . o ~ l ~ . ~ o o m o o o . o . ~  

L C T I V I T V  D E S C R I P T I O N  O A I L Y  TOTAL OUR START FYRTCIW 
MODE-Of FE RESOURCE USAGE USAOC 

- 0 -  I~~.~~~-~.--~--~-----~~~.-"~~~~-o.~~.~~o.~~o~~..oo....oo~~.o~oo....ooo-.-..~.L~oo..~oIIo.o..Yo.~*oLL.(...o~~.-~.LIoo..~~ooo.).. 

3.10 EVGR AIOESI ORAFTINO 1 a0 250.0 RPW OAYS 
3.29 CLCRICALI GRAPHICS 1 .O 250.0 MAN OAVS 

CONOUCT L A P A T S  PHASE B STUOY 
1.03 TFCMNOLOGY E I G I K E L R I  NO 
1 - 1 0  H I C H A N I C A L I S l d U C T  ENGINLLRINO 
1.30 ELECTR l C  POYER bNGIMEER1WO 
1.40 ELECrWONIC EHGINCERING 
1 7  MATH L SOFIUARE E N G I N L E I I N O  
2.00 P3OJCCT ENGINEERING 
2.10 S f  S  ANALYSIS/COkF I G  ENGR 
2020 UEOTS b S I S  O E f I N l T I O b  
2.50 S l  STEWS MANAGERENT 
3.00 T I C H N l  CAL SUPPQRT 
3.10 VYGR AIOESI O R l F T I N l  
3 - 2 0  CLERICAL I GRAPHICS 

DESIGN L C  APER P H  CON TECM B A T C U l t C  
1.00 TECHNOLOGl E*iGINEERXNG 
1.10 M-CMAYICALfSIRUC1 ENGlNELRlNO 
1.30 ELECTRIC POYE' ENGINEERINO 
1.40 ELECTRONIC EQG lNEERING 
1 - 6 0  PHYSICS TEChIOLO6Y 
1.70 MATH L SCFTYtRC L N 6 l N E L I I M O  
2-00  P3OJCCT E N C I 3 f E R I N G  
2.10 SY S ANALtSIS/CONF I 6  ENGR 
2 - 2 6  RCOTS L SYS OCFINIVCON 
2.30 C)NFIGURAI ION RGMI 
2.50 SYSTEMS HAYIOEMENT 
3.00 TCCMNICAL SUPPORT 
3.10 EYGR CXOESI OSAFTING 
3.20 CLERICAL, 64APMICS 
3.30 COMPUTER OPERATIOMS 

i o ~ o o  s P C c I a L  FLCILITICS 
10.10 L t R 6 E  SCALE CORPUTER 

FABRICA L L U  APER PH COW TECH SAT 
1.00 TECMNOLO6V EWCIWELRI119 
1010  Mf CkAY ICAL/STRUCT EW61WCEaI110 
In50 L L E C T R I C  POYER EY6INLLAIWO 
La40 ELECTROP'IC EN6INEERINO 
2.00 PqOJECT ENGINELRING 
2.10 SYS I N A L T S i S / C O I C I 6  CWOR 
2.20 AEQ7S I SYS O E F I H I f I  ON 
2.30 CONFIGURAIIOM M6MT 
2.50 S v s T E n s  MANAGE MEMI 
4.00 MANUFACTURIN6 
Q.10 MfCM/STRUCT OEV SHOP 
4.20 CLECICLECTRONI c OEV $nor 
4.30 R I C H I S I R U C T  PROOUCTIOW SUO? 
0 ELEC/ELEC 1ROMIC PROOUCTlOW WO? 
*.5e S ~ E C I A L T V  snap 

200  14kW.\94 \ .JUNbI 
orvs 

MA# OAVS 
RAN OLVS 
MAN OAYS 
RAN OAVS 
nrn, O A Y S  
CAN O A I S  
HAM OAVS 
n d n  o rvs  
RAM OAVS 
MAN OAYS 
n u  O A V S  

37 
MAN 01 
MAN OA 
MAN DA 
nrtu O A  
RAN 01 
MAN 01 
MAW OA 
ClAN 01 
RAN 01 
MAW DA 
MAN 0 1  
RAN 0 1  
CAM OA 
nAN 0 4  
MAN 01 
LOP OA 
R I C H  0 

30 
MA# QA 
MhM OA 
M4N 0 4  
nnlll 01 
RAN OA 
n r N  OA 
MAN 0 4  
MAN OA 
RAW 01 
MAN OA 
MAW 0 4  

OA 
MAN 01 
MLN OA 
RAW OA 



tORT YOOCb PAOC d l  
~ ~ ~ ~ ~ ~ ~ ~ - ~ - - ~ - - - ~ - ~ ~ ~ - - . - ~ n ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ l ~ ~ ~ ~ l r - 1 ~ m ~ ~ ~ ~ ( . m . ) H I m ~ o ~ ( . ~ 1 ~ ~ O ~ ~ m ~ ~ ~ ~ I I . ) o ~ ~ ~ ~ 4 ~ ~ o ~ ~ m ~ ~ ~ u o . ) ~ ~ ~ o o m ~ ~ ~ ~ ~  

ACTXYfTV O E S C R I P T b O N  O A X L I  TOTAL OUR 8 1 A R t  QIWtSH 
r(ODE=O/FC RESOURCE USAOE USAGE 

w . ~ ~ - . - - - - w ~ - - - - ~ - ~ - - - " - . - ~ ~ ~ ~ ~ ~ ~ . - " - ~ . ~ ~ . ~ ~ ~ ~ . I . . . ~ o . . ~ ~ ~ . . o . ~ ~ ~ . - ~ . * ~ . . . . . - - . ~ . ~ ~ ~ ~ . o . ~ ~ ~ . ) ~ ~ . ~ - . . . . m ~ . ~ . ~ I ~ ( . . ~ . ) . . L ~ l . .  

4 0 6 0  FINAL ASSEMBLY SHOP 2 0 0 0  6000.0 MAN DAYS 

2 3 5 0 2 0 9 8  TEST d C/O LC APER PH CON TECH SAT 
1 - 0 0  YICHNOLOGY ENGINECRINO 
1 0 1 0  H:CHANICAL/StRUCt EHOIMEER I N @  
l o  30  ELECTRIC POUER ENGIMEERXNO 
1 0 9 0  ELECTRONIC ENGINEERIN6 
1 0 6 0  PHYSICS TECHNOLOGY 
2.00 PROJECT E N O I N L E R I W  
2.20 R E Q I S  C SVS D E F I N I T I O N  
2.35 CONFIGURATION nGwr 
2.50 S l S f E M S  MANbGEMCNI 
3.00 TECHNICAL SUPPORT 
5.10 EYGR A IOES*  ORAFTIMP 
3.26 C L E R I C I L e  GRAPHICS 
1.SO COMPUTLk OPERATIONS 
$040  MfCHAMXCAL LLf3 TCCHS 
3.50 ELECTRICAL LAU TECMS 
4 0 0 0  MANUFACTURINO 
4.30 MECH/SIRUCT PROOUCTI OW SHOP 
4.40 ELEC/ELECTAONl C  PRODUCTXON SHOP 
4.50 SOFCIALTY SHOP 
4 7 0  TCST 6 CHCCUOUT LAB 

10.00 SPECIAL F A C I L I T I E S  
1 0 0 1 0  LARGE SCALE COHPUTER 
1 ~ ~ 6 0  L A R G ~  T H E R M A L / V A C  C n A u a c n  

LAUYCH L O  APER PH CON TECH S A I  
1 0 0 0  TECHNOLOGY EYGINLERINB 
1 0 1 0  NZCHAN ICAL ISTRUCI  EIGINEERXM@ 
1 0 3 0  ELECTRIC POUER ENGINEERIN8 
1 0  ELECTRONIC ENGtNEERI N6 
2000  PIOJCCT ENGIYE5RIN6 
2.30 CONFIGURArION HOMT 
2 - 5 0  SYSlEMS MANAGCMrNT 
3 0 0 0  T ICHNICAL SUPPoAr 
3010 EN6R AIOESe ORAFTINO 
3.20 CLERICALI GRAPHICS 
3.40 WICNANICAL LAB TECHS 
3.50 CLECTRICAL LAB TECNS 
4 0 0 0  MhNUFAC1URXNO 
4 - 1 0  TEST 6 CMECIOUT LAB 
5.00 C)NSTRUCTION L F I E L O  OPS 
3.40 LLUhCH 6 MISSION OPS 

OPERATE 8 EUALUEATE LLPATS RESULTS 
1 0 0 0  TICHNOLOGV ENGINEER1 NO 
1.40 CCECTRONlC ENGINZCRIHO 
1.60 PMVSICS TECHNOLOGV 
1 0 7 0  MATH L SOPIYARE ENGI IEERINO 
2 0 0 0  PROJCC T E N G I N E f Q I ~ 6  
2 0 1 0  STS ANALVSIS/CONF IB EMOR 

2 0 0  lb3UNId  S1PR84 
HaN OAY8 
M l N  OAYS 
n A n  o r r s  
MAN OAYS 
MAN OAVS 
NAN OAYS 
RAN OAVS 
MAN DAYS 
NAN OAYS 
HAM o h r s  
MAN OAVS 
MAN OAVS 
MAN OAYS 
MAN OAVS 
MAN O A l S  
MAN OAYS 
MAN OAVS 
nm orvs  
MAN d h V S  
MAN O A l Y  
COP OAYS 
MACH OAV 
I E S I D A Y S  

90 @&PRO+ IAUOO4 
MAN OAYS 
MAN OAVS 
WAN OAV8 
MAN OAYS 
MAN OAVS 
MAN OAYS 
MAN DAVS 
MAN D A V I  
RAN OqVS 
MAN OAVS 
MAN D A I S  
NAN OAYS 
MAN D A I S  
NAN OAYS 
MAN DAYS 
MAN OAYS 

4 0 0  10AUOII lURARO6 
I.0 2800.4 MAN D A I S  
+.a r6oo.o n r N  or rs  
2 0 0  1 0 0 0 0  MAN D A I S  
1 a0 400.0 MAN OAVS 
4.0 1600.0 MAN DAVS 
2 0 0  8 0 0 0 0  MAN OAYS 



SORT N00t.  DqOL U 
0.. o ~ . . o . . . ~ . . . . ~ . . ~ . . . ~ . ~ . ~ . ~ . ~ . . . . . . . o ~ . . . . . . - . . . ~ . . . . . ~ ~ ~ ~ ~ ~ ~ o . . ~ . o 1 . ~ . ~ . ~ ~ o o ~ . ~ ~ ~ o o . " - o . - - o - o ~ . ~ ~ o . - ~ o ~ ~ ~ m ~ ~ o - ~ - ~ - o * m ~ ~ ~ ~ ~ ~ ~  

~CYIVIIV O C S C R I P T I O N  OAILV I O ~ A C  OUR SIART F SNI sn 
'I?OE=O/FE RESOL'RCC USAOE USAGE 

o ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ o ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ o ~ ~ n ~ o ~ o ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ - ~ o ~ ~ ~ o v  

2.50 SVSIEMS MAYAGEMCHI 2.0 800.0 MAN 0 1 1 8  
3.00 I L C n N l  CAL SUPPORl 4.0 1600.0 MAN O A V l  
5 - 1 0  EYGR A IOES*  ORAFTINO 1.0 4 0 0 . ~  MAN O A ~ S  
3.20 CLERICAL*  GR4PHICS 2.0 800.0 MAN OAYS 
3.50 COMPUICR OPERI I IONS 1.0 400.0 MAN 4VS 
5 - 0 0  C3NSTRUCTION 6 F I E L O  0 9 %  5.0 2000.0 MAN O4VS 
5.40 LPUNCH L MISS ION OPS 5.0 2000.0 MAN OAVS 

10.00 S y E C I A L  F A C I L I I I C S  0.0 8.0 LOP 0AVS 
10.10 LARCC YCALt COMPUTER 0.0 8.0 MACH OAV 

Z O t O l O 1 7  CONDUCI S H U I l L E  SORI IE  BEAM MACHINE TEST 
1.00 TCCtiNOL06Y EN6 INEERINB 
1.10 nECHh t4 IC IL IS IRUCT EYOINE tR tNO 
1.20 AZROtPERFORMANCE ENGINEERING 

ELECIR l C  POUER ENGINEERING 
ELECTRONIC ENGINEERING 
n h t n  SOFIUARE CNGINEERINO 
PSOJECI  LNCINEERING 
STS ANALVSIS/CONFIG ENGR 
AEOTS 8 S I S  D E F I N I I I O N  
CONF IGURATION nGmT 
SYSTEMS TEST FNGR 
SVSlEHS MAN4GEHENI 
HJHPN FhCIORS L S I R  EN8R 
TCCtiNICAL SUPPORT 
EYGR AIDES*  ORAFTINU 
C L E R I L & L S  GRAPHICS 
M f C H A N I C I L  LAB  TCCHS 
ELEC lR  I C A L  LAB TECWS 
MLNUFACTURING 
MZCMISTRUCT OEV SHOP 
E L E C I E L E t ~ l R O N I  C  OEV SHOP 
b P E C I A L l I  SHOP 
TZST b CHECKOUT CAB 
C>NSIRUCTION C F I E L D  OPS 
LAUNCM 4 MISS ION OPS 
SPECIAL F A C I L I I I E S  
L4RGE THERM4Ll WAC CH4MBER 
SVSIEMS INTEG LAB 

LO TO SO^^ F L I G H T  VEST S O L A R  A R R A V  OEPLOVRLWI 
1.00 7:CHNOLObV ENGINEERINO 
1.10 MECHPN1CAL/SI4UCl EM GINEERIW6 
1.20 I E  ROIPERFORMA~JCC ENGINEER! WQ 
1.30 ELECTRIC POWER EN6lNEERXNO 
1 ELECTRONIC EHGINEERINC 
1.10 M4TH b SOFlU4RE fNGINEERINO 
2.00 PROJLCT ENGINEERING 
2.10 S t 3  ANALYSISICONFIG EkGR 
2.20 arovs 8 s v 5  DEFINITION 
2.30 C'3NF1CURATlOW MGRV 
2.+0 SISTERS T E S l  ENGA 

3 0 0  143AN12  211ARl lS  
MAN DAVS 
R4N OAVS 
MAN OAYS 
MAN OAVS 
MAN OAYS 
RAN OAVS 
MAN OAVS 
MAN D A I S  
n w  D A Y S  
RAN OAVS 
MAN OAVS 
N4N OhYS 
M4N OhVS 
MAN D A I S  
MAN OAYS 

O A V S  
MAI. DAYS 
RAN DAYS 
HAh OAVS 
MAN 04VS 
n m  O A Y S  
CAN OAY S  
nrti o r rs  
nrn o r r s  
MAN O I V S  
COP D A I S  
TESTOhVS 
occ oars 

3 0 0  OSI1AI8S P ) # A I I I  
R4N 0 1 1 8  
MAN OAYS 
RAN OAVS 
NAN DAVS 
CAN O I V S  
MAN O I Y S  
r l4N OAVS 
M r n  oar, 
RAN O I V S  
nrw D r y s  

o r r s  



SORT ccoocr PAOE 19 
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I C T I V I T Y  9 L S C R I P T I O N  OAlCV T O I L L  OUR S I M T  P I M I  8H 
M00€=01FE RESOURCE USAOC USAGE 
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3.50 ELECTRICAL LAB TECMS 3.0 900.0 n r N  O A V S  
4.00 HANUFACTURIHG 3b.0 10500e0  MAN OAVS 
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nnnnfin W S S S S S S ~ M ~ ~  S S ~ S S ~ T ~ S S S S S S P S T P P S S S S N ~ ~  . MSSMSSM M  S S S S S S S S M n M M S T T T T T T T S S S S T T T T T T T S S S S M S M N  • - lo001 + nssssssnnn ssssssssnHnnTTrlrrrTTTssTTTTTrTTsssssnHn 4 

HSSSSSSSMMH S S S ~ S ~ S S S ~ S ~ T T T ~ T T T T T T T S T T T T T T ~ T ~ T T S S S M M M  • 

S S S S S S S S S S M M S S T T S T T S S S S S T T T T T T I T T T T T T T T T T T V T S l T S S S S M M  • 

S S S S S S S S S S S M S T T T T T T S S S S S T T T T T T T T T T T T T T T r T T T T T T T S t S S S S  . S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T I T I I S S T S T T T T T T T ~ ~ T ~ T T T T T ~ T ~ T T T T ~ T ~ ~ ~  nn . 
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~ S T T T Y T T T T T T S T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T S S S S S S S S S S S  HM 
~ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T l T T T T T T T T T T T T T T T T T T T T T T T T T t T T T T T T T T T T T S P S S S S S S S M  • 
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P R O J E C T  G B E R  COOE S T R U C T U R E S  C O I N A W I C S  

!tan Days per Month 
1 0 0 0 .  + + 1000. 
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30- 
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HSSMSMMSMSS 

600. + MSSMSMMSMSS + 600. u 
M S S S S S  S S k S S  • . w 

0 s S s S S s S s s s S  . S S S S S S s S S s S  . S S S s S S S S s s s  
t . 

5 0 0 .  + S S S S S S 5 S S S S M  + 8 
500. 8 - n s s s s s s s s s s s n  w 

n n s s s s s s s s s s s ~  . w 
nnn MMM sssssssssssn 
MMMMMMMM S S T S S S S T S T S S M  • 

4 0 0 .  + MMHHMHMM S T T S T S S T S T T S M  . + 400. - - nnnnnsnnn S T T T T T T T S T T S M  
MSSSHSSSMMT T T T T T  T T T T T S S  • 
M S S S S S S S S M T T T T T T T T T T T S S  nn M 
SSSSSSSSSMTTTTTTTTTTTSSHhHMMM 

300. + SSSSSSSSSMTTTTTTTTTTTSSMMSSMS + 300. 
M S S S S S S S S S S T T T T T T T T T T T T S S S S S S S  • 

M S S S S S S S S S S T T T  T T T T T T T T T S S S S S S S  • 
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MSTTTTTTTTTSTTTTTTTTTTTTTSSSSSSSMMW + 200. 
S T T T T T T T T T T T T T T T T T T T T T T T T T T T T T f S M S H  • 

S T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T S S S S N  • . - 
S T T T T T T T T T T T T T T 7 T T T T T T T T ? T T T T T T S S S S M  9 

T T T ? T T T T T T T T T T T l T T T T T I T T T T T T T T T S S S S S  9 

T T T T T T T T T T I T T T T T T T T l T T T f T T T T T T T T S f S S  + loo, 
T T T T T T T T T T l T T T T T t T T T T T T 1 T T T I T I T T T T T S  9 

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T W  
T T T T T T T I T T T T T T T T T T T T T T T T T T T T T 7 T T T T T T ~  • --. 
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P R O J E C T  G8ER CODE 

Van Days pet Month 
1000 .  + 

1 ; . 
100. + M M  + 

35 

30 

25 

20 

M n n  n n  . 
n M M  M H M  . 
MMMM MMM MMMMM • 

~ M M M ~ M M H M M  V M M M ~  . 
600. + MSHKMMSMMN MMMMM + 

- MSMMSMSMMM SMSMM a 

MSMWSMSMMM SMSMS 
M S S S S M S S S M  S S S S S  • . S S S S S S S F S S M S S S S S  

500 .  + S S S S S S S S S S M S S S S S  M M + - S S S S S S S S S S ~ S S S S S  M HM n ~n nn . 
M S S S S S S S S S S M S S S S S M M M  UM M MMH MM • 

• M S S S S S S S S S S S S S S S S M M M M Y W  MMHMMMMMM a 

M S S S S S S S S S S S S S S S S M M S M S M  MMMMMHMMM • 

600.  4 SSSSSSSSSSSSSSSSSMMSMSS snnssnssn + - S S S S S S S S S S S S S F 5 S S S S S M S S  SMSSSMSSM 
s s s s S s s s s S s s s S S S S s s s S s s  s S s s S S S S S  . 
s s T s s S s T s S s s s s s s s S s S s 5 s  s s s s s s s s s ~  . 
S S T S S T S T S S S S T S T S T S S S S S S M S S S S S S S S S M  • 

S T T T T T T T T T T S T T T T T S S S S S S M S S S S S S S S S M  4 
S T T T T T T T T T T S T T T T T S S S S S S S S S S S S S S S S S  
S T T T J T T T T T T S T T T T T S S S S S S S S S S S S S S S S S  
S T T T T T T T T T T T T T T T T S S T S T S S S S S S S S S S S S  • 
T T T T T  T T T T T T T T T T T T T T T S - I T S T S T T T S T T S S  - 

10 T T T T T T T T T T T T T T T T T T T T T l  I S l l T T T T T T T S  
T T T T T T T T T T T T T T T T T T T T T T T S T T T T T T T T T S  
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T  
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T  

HSSMSSSMMM T T T T T T T T T T T T T T T T T T T T T T T T T T T T T J T T T T M  
K S S S S S S S S S S M T T T T T I ~ T T T T T T T I  T 1 1 T T T T T T T T T T 1 1 T T T T S  + . NWMMMHHH HMH S S S S S S S S S S S S T T T T T T T T T T 1 T T T T T T T T T T T T T 1 T T T T T T T T T S S  • 

S S S S S S S S S S S S S S P P P P P P P P P T T Y T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 7 T T T T T T ? T T l S  
. S f T T T T T t T T T T T T T T T f T T T T T T f T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Y T T T T T T T  • 
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P R O J E C T  GBER CODE 6 F L I G H T  C O N T R O L S  t S Y S T E M  CONTROL 

Nan Days per lbnth 
1000.  + 

n 
M 

M M  n 
n n  M 
n snn nn 
n snn nn 

M SHSMMM MM 
n snssnn MM 
n s H s s s n  nnn 
MMMSSSSSM SMM 
snnsssssn ssn 

n s n n s s s s s n n s s w  
boo. 0 

6 h) 

cn 
500. g 

c. 
c.. 

COO. 

SSSSTT  T T S S S S S S  + 
S S S S T T T T I S S S S S  M  M  

HSTSSITTTTSSSSS n' n nn 
M S T T T T T I T T S S S S S M M P W M  MM • 

S S T T T 7 T T T T S S T S S M M R M S W  
S T T T T T r T T T S S T T S M S M M S M S S  + 
S T T T T T T T T T T S T T S S S S S S M S S  0 

S T T T T T T T T T T S T  T T S S S S S S S S  * 
S T T T T T T T T T T S T T T S S S S S S S S  • 

S T T T T T T T T T T T T T T S S S S S S S S M  • 

T T T T T T T T T T T T T T T S S S S S S S S R  + 300 . 
T T T T T T T T T T T T T T T S S S S T S T S S  • 
T T T  T T T T T T  r T y T T T T T T T T s T m  . 
T T i  T T T T T T T T T T T T T T T T T T T T S M  0 

T T ; T T T T T T T T T T T T Y T T T T T T T S S  • 

200- 4 T T I T T T T T T T T T T T T T T T T T T T T S S  nnn nn 4 200. 
11 T T T T T T T T T T T T T T T T T T T T T S M S S S M S S M  . 
t T  1 T T T T T T T T T T T i T T T T T l T T T S S S S S S S S M  • . 
T T T T T T T T T T T T T T T T T T T T T T T T T S S T T S T ? S S  • 

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T  • 

T T T T T T t T T T T T T  T T T T T T T T T T T T T T T T T T T T T  + 100. 
S S S S S S S S  S S S S S S S S S S S  T T I T T T T T T T T T I T T T T T T V T T T T T T T T T T T T T T T  a 

T T T T T T T S S T T T T T T T T T T T S T T T 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ?  
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T r T T T T T T T T T T T T T T T T T T l T T ? T T l T T  • 

T T T T T T T T T T T T T T T T T 1 n T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T l T T T T ~  • 

0.0 
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#IOJECT GBER CODE 7 SPACE CONSTRUCTION 

Nan Days per Month 
5000. + 4 . . r . . 
4500. + + . 
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3000. + + 
- ' 0. 

n 
. . 

H M 
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2500 .  + n n nnnn + 
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nnnnnnsnnn n . 
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s s s s s s s p s s s s s s s n s n n n  MM 
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S S P S S P S P P P P S S ~ S S S S ~ S ~ S S  . 
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. ~ n s s s n  P T T T T T T T T T T P T P P P P P P P P P P S  . 
SSSSSSMTTTTTTTTTl TTTT :PPPPPF PPSH 
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CODE 8 SP4CE TRANSPORTATION 

k n  Days per Month 

. . 
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n n 
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4 BTTTTTTTTTTPTPPSS + 
PTTTTTTTTTTTTTTPPUM 
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PROJECT GBER COOC 9 POWER O l S T R  C PROCESSING 

Man Days per Mth 
2500. + + . 

. 
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100 

75 
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0 
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M SSSSSSMSSSMM • 
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1 0 0 0 . *  HSSSSSPSSSSSSSSSMMM + - SSSSPSPSSSSSSSSSMMM M 
SSSSPPTPPSSPSSSSSSYMM 

MSSGSTPTTPSSPP5SSSSSMn . I , S S S S T T T T T P S T P P S S S S W  
750. SSTSSITTTTPSTTTSSSSSMMM + 
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• S T T T T T T T T T l P T T T P P S S S S S M  • 

S T T T T T T T T T r T T T T T T t ' P S S S S  • 

T T T T T T T T T T T T T T T T T P P P S S S  • - 500- + TT  1 T T T T T T T T T T T T T T T T P S P S H  + 
T T T T T T I T T T T T T T T T T T T T P P S M  
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MSSMSSSTSN T l T T T l T T T T l T T T T i T 1 T T 1 T T P  

250.  + ~ S S S S S S ~ T T S N ~ T T T ~ T T T T ~ ~ T T T T ~ T T ~ T T ~ I P ~  + . PPPPPPPPP PPPPPPPPPP P T T T T T T T T T T S T T ~ T T T T T T T l l T T T T T T T T T T T T S  • . T T T T T T T T T T P T T T T T T T T T T I P T T T T T T T T T T T T T T T T T T T T I T T T T T T T T T T T T T T T T M  
.TTTf T T T T T T T T T  7 T T T T T T T f 7 T T T T T  T T T T T T T T T T T T T T T T T T T T l  T T T T T T T T r T T T T M  • 
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LO SpsCE @MY1 ROMMCMT E F F E C T S  

Ibn Duys per M o n U  
5 0 0 .  4 . 

25.0 r . . . 
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n M 
rn n . 
M C1W 
M a n  
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w s w n s n s n  . 
MSSS5U:S • 

MSSSSMSSM t 
M S S S S S S S S M  
M SSSS 5 S 5 S M  . 
S S S S S S S S S S  • 

S S S S S S ~ S S T  . 
s s S r ~ 5 5 S s S s  4 
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S S P I 5 P S P S S  . 
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w 

4 S S  S S S  S P P P P P P P P S  s . 
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